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CHAPTER I

INTRODUCTION

- his Validation Summary Report (.VSR- describes the extent to which a
specific Ada compiler conforms to the Ada Standard, ANSI/HIL-STD-1815A.
This report explains all technical terms used vithin it and thoroughly
reports the results ofg, ting this compiler using the Ada Compiler
Validation Capability ' rVC:\) An Ada compiler must be implemented
according to the Ada Standard, and any implementation-dependent features
must conform to the requirements of the Ada Standard. The Ada Standard
must be implemented in its entirety, and nothing can be implemented that is
not in the Standard.

Even though all validated Ada compilers conform to the Ada Standard, it
must be understood that some differences do exist between implementations.
The Ada Standard permits some implementation dependencies--for example, the
maximum length of identifiers or the maximum values of integer types.
Other differences between compilers result from the characteristics of
particular operating systems, hardware, or implementation strategies. All
the dependencies observed during the process of testing this compiler are
cgiv-n ht )
The information in this report is derived from the test results produced
during validation testing. The validation process includes submitting a
suite of standardized tests, the ACVC, as inputs to an Ada compiler and
evaluating the results.'The purpose of validating is to ensure conformity
of the compiler to the Ada Standard by testing that the compiler properly
implements legal language constructs and that it identifies and rejects
illegal language construcis. The testing also identifies behavior that is
implementation-dependent btit is permitted by the Ada Standard. Six classes
of tests are used. These \tests are designed to perform checks at compile
time, at link time, and durih2 execution.

1-1
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The following Ada implementation was tested and determined to pass ACVC
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Customer: TeleSoft

Ada Validation Facility: IABG. Dept. SZT, D-8012 Ottobrunn

ACVC Version: 1.11

Ada Implementation:

Compiler Name and Version: TeleGen2T" Sun-3 Ada Development System, Version .. 01

[lost Computer System: Sun Microsystems' Sun-3 \Vorkstation
(68020 based Sun-3,.80)
Sun "' UNIX" .1.2, Releae .1.0.3 Operating System

Target Computer System: same as Host Computer System

Customer's Declaration
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deviations from he Ada Language Standard ANSI/MIIL-STD-!8&5,A in the implementation listed
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______ Date: 5k~~ 2 ~

Raymond A. Parra, Vice President And General Counsel
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CHAPTER 1

INTRODUCTION

The Ada implementation described above was tested according to the xa
validation Procedures (Pro89) against the Ada Standard (Ada83) using the
current Ada Compiler Validation Capability (ACVC). This Validation Summary
Report (VSR) gives an account of the testing *f this Ada implementation. For
any technical terms used in this report, the reader is referred to (Pro89]. A
detailed description of the ACVC may be found in the current ACVC User's Guide
(UG89].

1.1 USE OF THIS VALIDATION SUN.MARY REPORT

Consistent with the national laws of the originating country, the Ada
Certification Body may make full and free public disclosure of this report.
In the United States, this is provided in accordance with the "Freedom of
Information Act" (5 U.S.C. #552). The results of this validation apply only
to the computers, operating systems, and compiler versions identified in this
report.

The organizations represented on the signature page of this report do not
represent or warrnt, that all statements set forth in this report are accurate
and complete, oL that the subject implementation has no nonconformities to the
Ada Standard zthe: than those presented. Copies of this report are available
to the public from the AVF which preformed this validation or from:

National Technical Information Service
5285 Port Royal Road

Springfield VA 22161

Questions regarding this report or the validation test results should be
directed to the AVF which performed this validation or to:

Ada Validation Organization
Institute for Defense Analyses
1801 North Beauregard Street
Alexandria VA 22311

1



1.2 REFERENCES

(Ada83] Reference Manual for the Ada Prooramming Language,
ANSI/MIL-STD-1815A, February 1983 and ISO 8652-1987.

(Pro89] Ada Compiler Validation Procedures, Version 2.0, Ada Joint Program
Office, May 1989.

(UG89] Ada Compiler Validation Capability User's Guide, 21 June 1989.

1.3 ACVC TEST CLASSES

Compliance of Ada implementations is tested by means of the ACVC. The ACVC
contains a collection of test programs structured into six test classes: A, B,
C, D, E, and L. The first letter of a test name identifies the class to which
it belongs. Class A, C, D, and E tests are executable. Class B and class L
tests are expected to produce errors at compile time and link time,
respectively.

The executable tests are written in a self-checking manner and produce a
PASSED, FAILED, or NOT APPLICABLE message indicating the result when they are
executed. Three Ada library units, the packages REPORT and SPPRT13, and the
procedure CHECK FILE are used for this purpose. The package REPORT also
provides a set of identity functions used to defeat some compiler
optimizations allowed by the Ada Standard that would circumvent a test
objective. The package SPPRT13 is used by many tests for Chapter 13 of the
Ada Standard. The procedure CHECK FILE is used to check the contents of text
files written by some of the Class C tests for Chapter 14 of the Ada Standard.
The operation of REPORT and CHECK FILE is checked by a set of executable
tests. If these units are not operating correctly, validation testing is
discontinued.

Class B tests check that a compiler detects illegal language usage. Class B
tests are not executable. Each test in this class is compiled and the
resulting compilation listing is examined to verify that all violations of the
Ada Standard are detected. Some of the class B tests contain legal Ada code
which must not be flagged illegal by the compiler. This behavior is also
verified.

Class L tests check that an Ada implementation correctly detects violation of
the Ada Standard involving multiple, separately compiled units. Errors are
expected at link time, and execution is attempted.

In some tests of the ACVC, certain macro strinCs have to be replaced by
implementation-specific values -- for example, the largest integer. A list of
the values used for this implementation is provided in Appendix A. In
addition to these anticipated test modifications, additional changes may be
required to remove unforeseen contlicts between the tests and implementation-
dependent characteristics. The modifications required for this implementation
are described in section 2.3.

For each Ada implementation, a customized test suite is produced by the AVF.
This customization consists of making the modifications described in the
preceding paragraph, removing withdrawn tests (see section 2.1) and, possibly
some inapplicable tests (see Section 3.2 and [UG89]).
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In order to pass an ACVC an Ada implementation must process each test of the
customized test suite according to the Ada Standard.

1.4 DETINTION OF TERMS

Ada Compiler The software and any needed hardware that have to be added
to a given host and target computer system to allow
transfcrmation of Ada programs into executable fon. and
executiob thereof.

Ada Compiler The means for testing compliance of Ada implementations,
Validation consisting of the test suite, the support programs, the ACVC
Capability user's guide and the template for the validation sumnary
(ACVC) report.

Ada An Ada compiler with its host computer system and its
Implementation target computer system.

Ada The part of the certification body which carries out the
Validation procedures required to establish the compliance of an Ada
Facility (AVF) implementation.

Ada The part of the certification body that provides technical
Validation guidance for operations of thet Ada certification system.
Organization
(AVO)

Compliance of The ability of the implementation to pass an ACVC version.
an Ada
Imoldmentation

Computer A functional unit, consisting o:! one or more computers and
System associated software, that uses common storage for all

or part of a program and also for all or part of the data
necessary for the execution of the program; executes user-
written or user-designated programs; performs user-lesigna-
ted data manipulation, including arithmetic operations and
logic operations; and that can execute programs that modify
themselves during execution. A computer system may be a
stand-alone unit or may consist of several inter-connected
units.

Conformity Fulfillment by a product, process or service of all
requirements specified.

Customer An individual or corporate entity who enters into an
agreement with an AVF which specifies the terms and
conditions for AVF services (of any kind) to be performed.

Declaration of A formal statement from a customer assuring that conformity
Conformance is realized or attainable on the Ada implementation for

which validation status is realized.

Host Computer A computer system where Ada source programs are transformed



System into executable form.

inapplicable A test that contains one or more test objectives found to bo

test irrelevant for the given Ada Implementation.

operating SoftwAro that controls the execution of programs and that
system provides services such as resource allocation, ocheduling,

input/output control, and data management. Usually,
operating systems are predominantly software, but partial or
complete hardware implementations are possible.

Target A computer system where the executable form of Ada programs
Computer are executed.

System

Validated Ada The compiler of a validated Ada implementation.
Compiler

Validated Ada An Ada implementation that has been validated successfully
Implementation either by AVF testing or by registration (Pro89).

A Validaticn The process of checking the conformity of an Ada compiler to

the Ada programming language and of issuing a certificate
, for this implementation.

Withdrawn A test found to be incorrect and not used in conformity
test testing. A test may be incorrect because it has an invalid

test objective, fails to meet its test objective, or
contains erroneous or illegal use of the Ada programming

language.

4
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j CHAPTER 2

IIMELETMTA IO DEENDEi1CIES

2.1 WXTHDRAW1 TESTS

Some tests are withdrawn from the ACVC because they do not conform to the Ada
Standard. The following 65 tests had been withdrawn by the Ada Validation
Organization (AVO) when preparing for validation testing. The rationale for
withdrawing eech test is available from either the AVO ox the AVF. The publi-
cation date for this list of withdrawn tests i. 90-03-23.

E2800SC C34006D B41308B C45114A C45612B C4S651A
C46022A B49008A A74006A 8830228 B83022H B83025B
B83025D B83026B C83026A C83041A C97116A C98003B
BA2011A CB7001A CB7001B CB7004A CC1223A BC1226A
CC1226B BC3009B CDZA21E CD2A23E CD2A32A CD2A41A
CD2A41E CD2A87A CD2B].SC BD3006A CD4022A CD4022D
CD4024D CD4024C CD4024D CD4031A CD40S1D CDS11lA
CD7004C ED7Q05D CD7005E ADIB08A AD7006A CD700GE
AD7201A A07201E CD7204B BD8002A BD8004C CD9005A
CD9005B CDA2018 CE21071 CE2119B CE3111C C, 1A
CE3411B CE3412B CE3812A CE3814A CE3902B

Tests B28006C and C43004A were withdrawn before the start of valic- .on. The
tests were processed and the results were ignored.

2.2 INAPPLICABLE TESTS

A test is inapplicable if it contains test objectives which are irrelevant for
a given Ada implementation. The inapplicability criteria for some tests are
explained in documents issued by ISO and the AJPO known as Ada Issues and
cononly referenced in the fo=rat AI-dddd. For this implementation, the
following tests were inapplicable for the reasons indicated; references to Ada
Issues are included as appropriate.

The following 201 tests have floating-point type declara.ions requiring
more digits than SYSTEM.MAXDIGITS:

C24113L..Y (14 tests) C35705L..Y (14 tests)
C35706L..Y (14 tests) C35707L..Y (14 tests)
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C35708L..Y (4 tes3ts) C35802L .Z (15 tests)

C45241L..Y (14 tests) C45321L..Y (14 tests)
C45421L..Y (14 tests) C45521L..Z (15 tests)
C45524L..Z (15 tests) C45621L..,Z (15 tests)
C45641L..Y (14 tests) C46012L..Z (15 tests)

C35404D, C45231D, B860O1X, C96006E, and CD7101G check for a predefined
integer type with a name other than INTEGER, LONGINTEGER, or
SHORT-INTEGER.

C355081, C35508J, C3SS08M, and C35508N include enumeration reprsentatlon
clauses for BOOLEAN types in which the reproaentation values are other

than (FALSE -> 0, TRUE -> 1). Under the terms of AI-00325, -his
implementation is not required to aupport such representation clauses.

C35702A, C35713B, C454235, B86001T, and C06006H check for the predefined
type SHORT.FLOAT.

C35713D and B86001Z check for a predefined floating-point type with a name
other than FLOAT or LONG-FLOAT.

C45531M..P (4 tests) and C45532M,.P (4 tests) are not applicable bec-ause
they require a value of SYSTEM.MAXMANTISSA greater than 32.

C45624A checks that the proper exco'tion is raised if MACHINE OVERFLOWS is
FALSE for floating point types with digits 5. For this impl"rentation,
MACHINEOVERFLOWS is TRUE.

C45624B checks that the proper exception is raise- if MACHINE OVERFLOWS is
FALSE for floating point types with digits 6. For this implementation,
MACHINEOVERFLOWS is TRUE.

C86001F recompiles package SYSTEM, making package TEXT IO, and hence
package REPORT, obsolete. For this implementation, the package TEXT IO is
dependent upon package SYSTEM.

B86001Y checks for a predefined fixed-point type other than DURATION.

CA2009C, CA2009F, BC3204C and BC3205D make use of certain separate
compilation features for generic units which are not supported by this
implementation. This implementation creates a dependence between a generic
body and those units which instantiate it. As allowed by AI-408/11, if the
body is compiled after a unit that instantiates it, then that unit becomes
obsolete.

CD1009C uses a representation clause specifying a non-default size for a
floating-point type.

CD2A84A, CD2A84E, CD2A84I..J (2 tests), and CD2A840 use representation
clauses specifying non-default sizes for access types.

The tests listed in the following table are not applicable because the
given file operations are supported for the given combination of mode and
file access method.

6



Test File Operation Mode File Access Method

CE21O2D CREATE fiN FLE SEQUETIA. O 10

CE2102E CREATE OUT FILE SEQUENTIAL 10

CE2102F CREATE INOUT FILE DIRECT 10

CE21021 CREATE IN FILE DIRECT 10

CE2102J CREATE OUT FILE DIRECT 10
CE2102N OPEN IN FILE SEQUENTIAL XO
CE21020 RESET INFILE SEQUENTIALIO

CE2102P OPEN OUT .FILE SEQUENTIALIO

CE2102Q RESET OUT FILE SEQUENTIAL 10

CE2102R OPEN INOUT FILE DIRECT 10
CE2102S RESET INOUT FILE DIRECT10
CE2102T OPEN INFILE DIRECT10

CE2102U RESET IN FILE DIRECT 10

CE2102V OPEN OUTFILE DIRECT_10

CE2102W RESET OUTFILE DIRECT_IO
CE3102E CREATE LN_FILE TEXT 10
CE3102F RESET Any Mode TEXT 10

CE3102G DELETE -------- TEXT 10

CE31021 CREATE OUTFILE TEXT IO

CE3102J OPEN INFILE TEXT 10

CE3102K OPEN OUTFILE TEXT 10

CE2107B..E (4 tests), CE2107L, and CE2110B attempt to associate multiple
internal files with the same external file when one or more files is

writing for sequential files. The proper exception is raised when
multiple access is attempted.

CE2107G..H (2 tests), CE2110D, and CE2111H attempt to associate multiple
internal files with the same external file when one or more files is
writing for direct files. The proper exception is raised when multiple
access is attempted.

CE2111D checks the resetting of an external file from INTILE to OUTFILE.

CE2203A checks that WRITE raises USEERROR if the capacity of the external
file is exceeded for SEQUENTIALIO. This implementation does not restrict

file capacity.

CE2403A checks that WRITE raises USE-ERROR if the capacity of the external

file is exceeded for DIRECT10. This implementation dots not restrict

file capacity.

CE3111B, CE3111D..E (2 tests), CE3114B, and CE3115A attempt to associate
multiple internal files with the same external file when one or more files
is writing for text files. The proper exception is raised when multiple
access is attempted.

CE3304A checks that USE ERROR is raised if a call to SETLINELENGTH or
SET PAGELENGTH specifies a value that is inappropriate for the external

file. This implementation does not have inappropriate values for either
line length or page length.

CE3413B checks that PAGE raises LAYOUTERROR when the value of the page

7



number exceeds COUNT'LAST. For this implementation, the value of
COUNT'LAST is greater than 150000 making the checking of this objective
impractical.

2.3 TEST MODXFICATIONS

-Modifications (see section 1.3) were required for 21 tests.

The following tests wOre Split into two or more tests because this
implementation did not report the violations of the Ada Standard in the way
expected by the original tests.

BAI001A 8A2001C BA2001E BR3006A BA3006B

BA3007B BA3008A BA3008B BA3013A

The following 4 tests cause errors at bind tire instead of at compile time.

BC3204C BC3205D CA2009C CA2009F

CDI009Af CD1009I, CDIC03A, CD2A21C, CD2A24A, CD2A31A..C (3 tests), use
izstantiations of the support procedure LengthCheck, which uses
Unchecked Conversion according to the interpretation given in AI-00590. The
AVO ruled that this interpretation is not binding under ACVC 1.11; the tests
are ruled to be passed if they produce Failed messages only from the
ins3tantiations of LengthCheck -- ie, the allowed Report.Failed messages have
the general form:

CHECK ON REPRESENTATION FOR <TYPEID> FAILED."

8



CHAPTER 3

PROCESSING INFORMATION

3.1 TESTING ENVIRONMENT

The Ada implementation tosed in this validation effort 1s described
adequately by the information given in the initial pages of this report.

For a point of contact for both technical and sales information
about this Ada implementation system, see:

Telesoft

5959 Corneratone Court West
San Diego, CA 92121-9819

(619) 457-2700

Te3ting of this Ada implementation wa3 conducted at the customer's site by a
validation team from the AVF.

9



3 TEST EXECUTION

Version 1.11 of the ACVC comprises 4606 tests. When this compiler was tested,
the tests listed in section 2.1 had been withdrawn because of test errors.
The AVF determined that 280 tests were inappliqble to this implementation.
All inapplicable tets were processed during validation testing except for 201
executable tests that use floating-point precision exceeding that supported by
the implementation. In addition, the modified tests mentioned in section 2.3
were also processed.

A tape cartridge containing the customized test suite (see section 1.3) was
taken on-site by the validation team for processing. The contents of the tape
cartridge were loaded onto an auxiliary computtr and then transferred via
£thernet to the host computer.

After the test files were loaded onto the host computer, the full set of tests
was processed by the Ada implementation.

Testing was performed using comand scripts provided by the customer and
reviewed by the validation team. See Appendix B for a complete listing of the
processing options for this implementation. It also indicates the default
options.

Tests were compiled using the command

ada -O 2 <file name>

Tests were linked using the command

ald <main unit>

The -L qualifier was added to the compiler call for class B, expanded and
modified tests. The -m <main unit> qualifier was added to the compiler call
for single non class B tests.

Test output, compiler and linker listings, and job logs were captured on tape
cartridge and archived at the AVF. The listings examined on-site by the
validation team were also archived.
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A.PPENDIX A

MACRO PARMTERS

This appendix contains the macro parameters used for customizing the ACVC.
The meaning and purpose of these parameters are explained in (UG89). The
following mnacro parameters are defined in terms of the value V of
SMAXINLEN which is the maximum input line length permnitted for the tested
implementation. For these parameters, Ada string expressions are given
rather than the macro values themselves.

Macro Parak. ir Macro Value
--------------------------------------------------------

SBIG-ID1 (1. .V-1 u>'A,, V us 1')

$BIG_1D2 (l..V-1 -> Af, V 1s 2')

SBIG-ID3 (1. .V/2 u>'A') 4 131 &

(1. .V-1-V/2 W A)

$BIG 1D4 (1..V/2 -s> OA') 1 4' &

(2...V-1-V/2 u>'A')

$BIG INT LIT (l..V-3 -s> '0') &"298"

$BIG REAL LIT (1. .V-5 us> '0') £"690.0"

$BIG-STRINGI "' & (l..V/2 -> 'A') & £

$BIG-STRING2 '"' & (1..V-I-V/2 us> 'At) & '1' toll

$BLANKS (1..V-20 >

$MA X LEN-INT BASED -LITERAL
"2:" & (1..V-5 -s> '0') & I'll:"

$MAX LEN-REALBASED_-LITERAL

"16:" & (1. .V-7 us> '0') & "F.E:11

SMAX_-STRINGLITERAL '" & (1. .V-2 -s> 'At) & 'lot



The following table contains the VaLUe3 for the remai.ning macro paraeteZ.

Macro Parameter Macro Value

SMAVrX N LEN 200

SACC _SIZE 32

SALIGNENT 4

SCOUNT LAST 2 147 483 646

$DEFAULTHEM SIZE 2147483647

$DEFAULT-STOR UNIT 8

$DEFAULTSYS NAME TELEGEN2

$DELTADCC 2#1.0#E-31

SENTRY ADDRESS ENT-ADDRESS

$ENTRY ADDRESS 1 ENT ADDRESS1

$ENTRYADDRESS2 ENT-ADDRESS2

SFIELD LAST 1000

SFILETERMINATOR tf

$FXEZDNAME NOSUCHTYPE

$FLOATNAME NO SUCHTYPE

SFORMSTRING

$FORMSTRING2 "CANNOTRESTRICT FILECAPANCITY"

$GR.EATERTHANDURATION
100000.0

$GREATERTHANDURATIONBASE LAST
131_073.0

$GREATERTHAN FLOATBASELAST
1.80141E+38

$GREATERTHANFLOATSAFELARGE
1.80141E+38

$GREATERTHANSHORTFLOATSAFELARGE
0.0



$ILLEGAL EXTERNtAL FILE-NAXEI

BADC HAR*^A

~I LLEG A LEXT ERN A LJ ILE NA.E2
NONAME/DIRECTORY

$XNAPPROPRXATE LINF LENGTII
-1

SlPPRIPATE PAGE LENGTH
-2.

SINCLUDEPRAGMJl PRAGMA INCLUDE f"A28006DI1.TST")

$XNCLUDE-PRANGMvA2 PRAGMA INCLUDE (-B28006Fl.TIST"')

$XNTEGER FIRST -32768

$INTEGER LAST 32767

SINTEGER-LASTPLUS2, 32768

S INTERFACE LANGUAGE C

SLESS THAN DURATION -100 000.0

SLESSTHANDURATIONBASEFIRST

-131_073.0

SLXNE TERI4IATOR ASCII.LF

SLOW PRIORITY 0

SHACHXNECODE STATEMENT
MCXI(OP-.>NOP):

$HACHXNE CODE-TYPE Opcodea

SMANTXSSADPOC 31

SHAY-DIGITS 15

$MAX-INT 2147483647

$HAXINTPLUS_1 2147483648

SHININT -2147483648

SNAME NO SUCH TYPE-AVAILABLE

$NAMELIST TELEGEN2



Stl1u.E SPEXlCN%:.1 luCUZwA-i-ntr40 III2 I vlctN "

VA-?v- SP&CXFXCTX0%l1Z Iusz6waywarOigliraIIh4.01 11 -2-val/cebi>2112fl

5N-SPCXFXCATXON3 Iu:3 viayad/9 Snt/I-h4 .0111l-2v /cci.3119A

SNGIBSEOII?1 16eF-FFrE#

s~zw ME.4SxZE 2147483647

$VIEW tST0R-lT a

SNEWSys-&4ETELEGE142

$?JAGS TEW4U1ATOR NIXr

$RECORDDEFWXTIQ8 RECORD NULL; END REtCORD;

SRECORDA.E NO-SUCH-'.ACHIN CODE TP

STASK-SXZE 32

$TASK STORAGE SZZE 2048

$TXCK 0.02

SVARXABLE-ADDRESS VAR ADDRESS

$VAR M LE-ADORESS1 VAR ADORESSI

SVARXABLEADDRESS2 VA.R-ADDRESS2

SYOUR-PRAG. COMENT
EXPORT
IMAGES
INTERFCEFORATXON
INTERRUPT
LIN4KNAME
NO SUPPRESS
PRESERVE LAYOUT
SUPPRESS ALL
TASK-INFORMATION
TASK-TRANSFORMATION



APPENOIX 1

CO4PILATXIO SYSTEM OPTZONS

Tho compiler options of this Ada implementation, as described in this
Appendix, are provided by the customer. Unless specifically noted otherwis,
references In this appendix are to compiler documentation and not to this
report.

LINKER OPTIONS

The linker options of this Ada implementation, as describod in this Appendix,
are provided by the customer. Unless specifically noted otherwise, references
in this appendix are to linker doctentation and not to this report.



2
Compilation Tools

This chapter discusses the commands to invoke the TeleGen2 components that are associated
with the process of compilation. The components are the compiler (invoked by the ada
command; see Section 2. 1) and the linker (invoked by the ald command; see Section 2.2).

Optimiz:tion is part of the compilation process as well. In the TeleGen2 documentation set,
however, optimization is discussed separately from compilation. In this volume, the
commands associated with optimization (ata .0; aop) are discussed in the "Other Tools"
chapter. (One exception is the Option Summary table below. .here aopr options are included
for comparison.)

Table 2-1 summarizes the options that are used by the compilation tools. Note that several
options are common to the commands shown.
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Table 2-1. Compilation Tools Option Summalry

OptionCommaindOpton wea ald czopr

-i1ibffle X X X
.t(emplib X X X
-V(SpaccLsize X X
-v(erbose x

-b(iLonlyx
-C(ontext
-d(ebugx
-E(rror..abort
e~(rrors-only x

-G(raph X
-[(nine X
-i(nhibit X
-j(oin X

-K(eep X
-L(ist X
.m(aiin X
-n~on-ada..bind
-Nknrne - -X
-O(priznize XX

-R(ecomp...minirization X

-u~pdate-libx
.vW'"Eimesjjce"x
-Xecepion-.show
-x ecution-..proffle x x

a:: The± functionality 01 thc -S option 11'add and th -S option
0(did is sornewiac different. Reler ti) the te~xt.
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2.1. The Ada Compiler ("ada")

The TeleGen2 Ada C-mpiler is invoked by the ada command. Unless you specify
otherwise, the front end. middle p.iss, and code generator are executed each time
the compiler is invoked.

Before you can compile. you must (1) make sure you have access to TeleGen2, )
create a liorary file, and (3) create a subhbrary. These steps were explained in the
Getting Started section of the Overview. We sugest you review that section, and
then compile link and execute the sample program as indicated before you
attempt to compile other programs.

This section focuses specifically on command-level information relating to
compilation, that is, on invoking the compiler and using the various options to
control the compilation process. Details on the TeleGen2 compilation process
and guidelines for using the compiler most effectively are in the Compiler chapter
of the User Guide volume. (You might want to look at Figure 3-1 in that volume
right now, to give you insight into the TeleGen2 compilation process and to see
how the options mentioned in this Command Summary volume relate to the actual
compilation process.)

The syntax of the command to invoke the Ada compiler is:

ada (<"commonoptlon>} { <option>} <inpuLspec>

where:
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<"common.option'> None or ,more of the following .et of options that are common
to many TdeGen2 command:

-1kifie or -t(emplib
-V(spaee.size
-v(erbose

These options were discussed in Chapter 1.
<option> None or more of the compiler-speciuic options discussed

below,
<inpuLspec> The Ada source file(s) to be compiled. It may be:

• One or more Ada source fles. for exampie:
/user/john'ezample
Prog.-tect
ciosrc/calc.mem.ada
cilcio.ada rn'prog.ada

* A file contanin, names of files to be com-
piled. Such a tie must have the extension
-.iW. You can find details for using input-list
rdes in the U.ser Gidde portion of your
TeleGen'2 documentation set.

A combination of the above.

Please note that the compiler defaults are set for your convenience. In most cases
you will not need to use additional options: a simple "ada <input_spec>" is
sufficient. However, options are included to provide added flexibiliv. You can,
for example, have the compiler quickly check the source for syntax and semantic
errors but not produce object code (-e(rrors.only) or you ,an compile, bind. and
link an main program with a single compiler invocation -mtainj. Other options
are provided for other purposes.

The options available with the ada command. and the relaton~hips .meng them.
are illustrated in the following figure. Remember that each e'f the options listed is
identified by a dash followed by a sinde letter (eg.. '-e") The parenthesis and
the characters following the option ire for descriptie purpos.es cwni. they are not
part of the opion.
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-IC ibile '<tibn-nma> *-(empUb -*subli'D>f ....}

-(pae-Size -WOO

W.( erbos~a

.e(rrors-.orlv compile toobTjec

-d(ebug

-j(Qin

*k~eep

-Kkeep

-. emp-m.ninizaction

-Stource-n~SM <'dv>-1

-ulpdalre-ib <kept-

.x(ecution-proffle

-C(onext I

*Evrrr.ibort 909

-U ist -F(fle..onlv..errs

.m(nin <unit>

11~) 4kcv> for-0, tccrrlowp,. (2) - c :or.-, iar.%rs c is te 121 kc% torarccntainombinnoins
,i Inc. 01 - Ucvp fre -S e cr : n is the default.
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The options available with the ada command are summarized in Table 2-2. The
default situation (that is, what happens if the option is not used) is explained in the
middle column. Each opt4-Cn is, described in the paragraphs that folow the table.

Table 2.2. Summary of Compiler Options

DiscussedOption Defaiult In Section

Commuon qpdons:
-lKibfile <libname> Use Ilbist~nib as the librar file. 1.4.1
-t(emphib <sublib...> N4one 1.4.1
-V(space..size <value> Set size to 2000 Kbyres. 1.4.2
-v(erbose Do not output progress messages. 1.4.3

-d(ebug Do not include debug information in 2.1.1
object code. (4d sets -k ep.)

-E(rror-abort <value> Abort compilation after 999 errors. 2.1.2
-e(rrors-only Run middle pass and code generator. 2.1.3

not just front end.
-i(nhibit <key>-, Do not suppress run-time checks, source 2.11.4

line references. or subprogranm name
information in object.

-j(oin Do not join the errors with the 2.1.5
source file.

-k(eep Discard intermediate representations of 21.6
secondary units.

-K(eep Discard the source file and do not 2.1.7
store it i the library.

-m(ain <unit> Do not produce executable code 2. 1.S
(binder/linker not executrd).

-O(ptimize <kept Do not optimize code. 2.1.9
-R(ecomp..muim'ization Recompile completely: dependent units 2.1.10

may become obsoldee.
-updnteJib <keyft Do no( update library when errors are 11.11

found (multi-uniE compilations).
-xtecution-proffle Do not generate execiution-protile code. 2.1.12

1) .,Lev> tor 4' reter to flopt. 121 <kc. tor -it i v ' . the .dtauII 0,i :W tor ia o r .crnai %ambinitions
at Inc.
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Table 2.2. Summary of' Compiler Options (Continued)

Option Default Discussed

Liin opdons':
-C(onrexr <%-.due> Include I line of context wvith error 2. 1. 13. 1

-L(ist Do noE generate a source-error listing. 2.1.13.2
-FRae-.only-errs Do not veerate an errors-only listing 2.1.13.3

only.
-S(oiurce..asmr <kepLI Do nor yener teassembly listing. 12.1.13.4

2.1.1. -d(ebug -Generate Debugger Information

The c:ode tgenerator must generate special information (or any unit that is to be
used with (he Tele~en2 symbolic debugger. The generation of this information is
enabled by use of the .d option. The use of .d automatically sets the -k(eep
option. This zo make sure that the High Form, Low Form, and debugger
information for secondary units are not deleted.

To see if a unit has been compiled with the -d(ebug option. use the aIls command

with the -X(tended option. Debugger information exists for the unit if the
-db.inf" attribute aippears in the listing for thaE unit. The default situation is
thar no debueger information is produced.

Perqbnnance unote. While the compilation timie overhead generated by the use of
*dfebucr is minimal, retaining this optional information in th Ada library increase5
..he space overhead.

2.1.2. -E(rror-abort - Set an Error Count for Aborting
Comoilation

The compiler maintains separate counts of all syntactic errors. semantic errors.
and warning, messaces detected by the front end during a compilaition.

A aInn, number of errors _,eneratllv indicates chat errors in statements appearing
earlier in the unit have "ensc.-ded" throueh the rest -if the code. A classic example
is an error oceurrine in a statement chat declares a type. This causes subsequent
declarations that use the tnpe to lie in error, which furrther causes Al statements
usincz the declared objects to he in error. In s;ueh a situaition. only the first error
message is useful. Aborting the compilation ait .an eairly stag~e is therefore often to
y'our %advancage: the -E option aows; you to do it.

t 11) %. ke: for 5: e or n., n is the kiiu.
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The format of the option is:

-E <value>

where <value> is the number of errors or warningis allowed. The default value is
999. The minimum, value is 1. Caution: If you do not use the -E option, it is
p-iible to have 999 warning messages p~ta 999 syntax errors plus 990 semantic
errors without aborting compilation, since each type oi error is counted
separately.

2.1.3, -e(rrors-only - Check Source But Don't Generate Code

This option instructs the compiler to perform syntactic and semantic analysis of
the source program without generating Low Form and object code. That is, it
calls the front end only, not th~e middle-pass and code generator. (This means, of
course, that only front end errors are detected and that only the High Form
intermediates are generated.) This option is typically used during eairly code
development where execution is not required and speed of compilation is
important.

Not~e: Althouah Hich Form intermediates are izenerated wvith the .,- option, these
intermediates are deleted atE the end of compilation. This me ins that the library is
not updated.

The -e option cannot be used with -S(ource..asm. since the litter requires the
generation of' object code. If -.e is not used (the defaulit situation), the source is
compiled to object code (if no errors are found). The -,- option is also
incompatible with -k(eep, -d(ebug. -O(ptimize. and other options that require
processing beyond the front end ph~ase of compilation.

2.1.4. -i(nhibit - Suppress Checks and Source Info'rmation

The -i(nhibit option a-lows you to suppress. within the grenerated object code.
certain run-time checks, source line references, and subprogram name
information.

The Ada language requires a wide variety of nui-dine clicks to ensure the validity
of operations. For example. arithmetic overflowv checks are required on all
numeric operations. and range checks are required on all assignment statements
that could result in an leital value beine ashned to ai variable. WVhile these
checks are vital during development and are an important .csser of the language,
they introduce a substantial overhead. This overhead may be prohibitive in time-
critical applications.

Although the Ada language provides pragma Suppress to selectively suppress
classes of checks, using the pragmia requires you to modit\' the Ada source. The
-i(nhibit option provides an dlternatEiVe mechanism.
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The compiler by default stores source line and subprogwn 1ne infomwadon in
the object code, This information is used to display a source level traceback when
an unhandled exception propagates to the outer level of a program; it is
particularly valuable during developmen. since it provides a direct indication of
the source line at which the exception occurs and the subprogram calling chain
that led to the line generating the exception.

T -! inclusion of source line information in the object code. however, introduces
an overhead of 6 bytes for each line of source that causes code to be generated.
Thus, a 1000-line package may have up to 6000 bytes of source hine information.
For one compilation unit, the extra overhead (in bytes) for subprogam name
information is the total length of all subprogram names in the unit (including
niddle pass-generated subprograms), plus the length of the compilation unit
name. For space-critical applications, this extra space may be unacceptable; but
it can be suppressed with the -i(nubit option, When source line information is
suppressed, the traceback indicates the offset of the object code at which the
exception occurs instead of the source line number. When subprogram name
information is suppressed, the traceback indicates the offsets of the subprogram
calls in the calling chain instead of the subprogram names. (For more information
on the traceback function, refer to the Programming Guide chapter in your
Reference bfonttaton volume.)

The format of the -i(nhibit option is:

i <suboption> { <suboption>)

where <suboption> is one or more of the single-letter suboptions listed below.
Combinations of suboptions are possible. When more than one suboption is used,
the suboptions appear together with no separators. For example. "-i lnc'.

(llineJnfo] Suppress source line rnformation in object code.
n(nme..nfo] Suppress subprogram name information in object

code.
checks] Suppress run-time checks -- elaboration, overflow,

storage access. discriminant. division, index, length.
and range checks.

all] Suppress source line information. subprogram name
information. and run-time checks. In other words, a
(=inhibit all) is equivalent to Inc.
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As an example of use. the comm:;-d...
ada -.v -1 Ic ny-Jilenada

..ihbits the gene~ration of source Iiine information and run-time checks in the
object code of the units nikzfrz~.

2.1.5. -j(oin - Join Errors with Source Code

This option joins the any errors that are generated with the source file. The
re iulting file is writmnf back to the source file. The, errors aippear in the file as
Ada comments. This option allows you to comment the source file with the errors
that are generated at compile time. These comments c.-n help facilitate debugging
and commenting your code.

Unlike the -L and -F options, the -j option does not produce a listing.

2.1.6. -k(eep - Retain Intermediate Forms

As a default, the compiler deletes the Hig~h Form and Low Form intermediate
representations of all compiled secondary units from the working~ sublibrary.
Deletion of these intermediate forms can sipnificantlv decrease the size of
sublibraries - typically 50% to 80% for multi-unit. programs. On the other hand,
some of the information within the intermediate forms may be required later. For
example, High Form is required if the unit is to be referenced by the Ada Cross-
Referencer (w)xr. In addition, information required by the debugger and the
Global Optimizer must be saved if these utilties are used. For these reasons, the
.k otion is provided with the ada command. The -k option:

" Mfust be used if the compiled unit is to be optimnized later with aopt;
otherwise. ap issues nnerror message and the optimizer aborts.

" Should be used if the unit is to be cross-referenced later: otherwise, an
error message is issued when the Ada Cross. Referencer attempts to
cross-reference that unit.

* Need not be used with -d(ebuz. since -k is set automatically wvhenever -d
is used.

To verifV that at unit has been compiled wvith the *keep option (has not been
**squeezed"). use the tits command with the -XC tended option. A listing~ will be
eenernted that shows whether the intermediate forms for the unit exist. A unit has
b~een compiled with -keep if' the attributes high-form and low-form appear in the
listina for that unit.

2.1.7. -K(eep - Keep Source File in Library

This option tells the compiler to taike the source file and store it in the Ada

librar%. When you later need to retrieve your source file. you may use the aco

2-It0 REF- 1630N-VI.1(U/68)



Compilation Tools

command.

2.1.8. -m(ain - Compile a Main Program

This option tells the compiler that the unit specified with the option is to be used
as a main program. AVter all files named in the input specification have been
compiled. the compiler invokes the prelinker (binder) and the native linker by
calling aid to bind and link the program with its extended family. An executable
file named <unit > is left in the current directory. The linker may also be invoked
directly by the user with the aid command.

The format of the option is:

-m <unit>

where <unit> is the name of the main unit for the program. If the main unit has
already been compiled. it does not have to be in the input file. However, the body
of the main unit. if previously compiled, must be present in the current workig
sublibrary.

,ote: Options specific to the linker (invoked via old) may be specified on the
ada command line when the -in option is used. With -in, the compiler will call ald
when compilation is complete. passing to it aid-specific options specified with the
ada command. For example...

ada -rn welcome -o new sample.aida
...instructs the compiler to compile the Ada source file. seanple.ado. which
contains the main program unit Welcome. After the file has been compiled. the
compiler calls the linker, passing to it the -o option with its respective arguments.
The linker produces an executable version of the unit. placing it in file new as
requested by the -o option.

2.1.9. -O(ptimize - Optimize Object Code

This option causes the compiler to invoke the lobal optimizer tc optimize the
Low Form generated by the middle pass for the unit being compiled. The code
generator takes the optimized Low Form as input and produces more efficient
object code. The format of this option is:

-O <key>

where <key> is at least one of the optimizer suboption keys discussed in the
Global Optimizer chapter. Please refer to that chapter ior all information
regarding the use of the optimizer. The chapter discusses using the optimizer as a
standalone tool for collections of compiled but unoptimized units and using the
-O(ptimize option with the ada command. The latter topic includes a definition of
the -O(ptimize suboption key values plus a presentation of two other ad/a options
(-G(raph and -l(nlineilist. not shown on the cada chart) that may be used in
conjunction with the -O(ptimize option. Yote: We stronlv recommend that you
do not attempt to use the optimizer until the code being, compiled has been fully
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debugged and tested.

2.1.10. -R(ecomp..minimization - Minimizing Recompilation

'Ibis option has the following function eliminates the need for recompilation of
dependent units when an "Insipnificane' change is made to another unit, An
4insignificant" change has bten defined as one of the following:

1. Adding/De ridng/Modifying a comment.

2. Chancting east! of identifiers, including reserved wards. NOTE:
Changing the case of string or character literals inciuding operators is
NOT allowed.

3. Changig case of letters within numeric literals, equivalent numeric
literals.

4. Reformnatting chances (white space).

A restriction of the current implementation is that units dependent upon a unit
with an insianficant change that contains Wnine or instaniiation dependencies
must always be recompiled.

A dependency of the current implementation is that the source of the compiled
unit be stored in the library. This is necessary in order to determine the level of
change to the unit being recompiled.

2.1.11. -u(pdateilib - Update the Working Sublibrary

The -u(pdate-lib option tells the compiler when to update the library It is most
useful for compiling multiple source files. The format of the option is:

-u <ey>

where <key> is either "s" (source) or "i" (invocation).

*** tells the compiler to update the working sublibrary after all files
submitted in that invocation of ada have compiled successfully. If an
error is encountered. the library is not updated. even for source files
tt compile successfully. In addon. Wl remaining source files will
be compiled for syntactic and semantic errors only. Implications: (1)
If aln error ex~ists in any source file you submit, the library will not be
updated. even if all other files are error free. (2) Compilation is
fa ster, since the library is updated only once, at the end of
compilaion.
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s (This is the default; it is equivalent to not using te-~dtJi
option at all.) -s" tells the compiler to update the library after all
uaits within a single source file compile successfuilly. If the compiler
encounters an error in any unit within a source file, all changes to the
working sublibrary for the erroneous unit and for all other units in the
file are disc:arded. However, library updates fov units in previous or
remaining source files are unaffected. inzplicadoiis: (1) You can
submit files containing possibole. errors and still have units in other
files compile successfuly into the library. (2) Compilation is slightly
slower, since the library is updated once for each file.

Therefore:

Use "u s" (or no .u(pdate option) when:

You're not sure all units will compile successfully.
Compilation speed is not especially important.

Use "u i" when:

You are reasonably certain your files wvill compile successfully.
Fast compilation is important.

2.1.12. -x(ecution..prof ile -Generate Profilie Information

The -x(ecution-proffle option uses the code generation phase of compilation to
place special information in the generated code that can be used to obtain a
%'profile" of a programis execution. This information is generated by a facility
known as "the profiler." Refer to your User Guide volume for information on
howv to use the profiler to obtain execution timing and subprograim call
information for a program.

Imoortant: If any code in a program has been compiled with the
-x(ecution-.profile option. that option must also be used with old when the
program is bound and linked. Otherwise. linking aborts with an error such as
ljndefined RECORDSSCURRENT".

2.1.13. Listing Options

The listing options specify the content and form-it of listings generated by the
compiler. Assembly code listings of the generated code can also be generated.

2.1.13.1. -C(ontext - Include Source Unes Around the Error

When an error messaae is sent to srer it is helpful to include the lines of the
source program that surround the line containing, the error. These lines provide a
conte-xt for the error in the source program and help to clarifyi the nature of the
error. The -C option controls the number of source lines that surround the the
error.
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The format of the option is:

-C <value>

where <value> is the number of source context lines output for each error. The
default for <value> is 1. This parameter specifies the total number of lines
output for each error (including the source line that contains the error). The first
context line is the one immediately before the line in error; other context lines are
distributed before and after the line in error. Lets say that dalprog.ada, which
consists of the following text...

package P is
type TI is range 1..10;
type T2 is digits 1;
type Ax-- is array (1..2) of integer;
type T3 is new Arr; -- OK.

package Inner is
type In is new TI; -Z- EROR: TI DERIVED.
type In2 is new T2; -- ERROR: T2 DERIVED,
t pe In3 is new' T3; -- ERROR: T3 DERIVED.
type Inarr is new Arr; OK.

end Inner;

end P;

...were compiled as follows:

ada -e -C 2 rrialprog.ada

(The -e option here is used for error checking and -C(ontext is set to 2 to display
two lines of source.) The output produced would look like this:
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7: package Inner L.-
8: tne 1n1 is new TI: -- ZRROR: T! DERIVED.

>>> Illegal parent vype for derivacion <3.4:l5,7.4.1:4>

8: cype In]. 1: new TI; ElROR: Tl DERIVED.
91 tpe In2 is new T2: - ERROR: T2 DERIVED.

>> Illeal parent type for derivation <3.4:15.7.4.1:4>

9: cyp4 1n2 is new T2; -- ERROR: T2 DERIVED.
10: ty-pe 1"3 is new T3; -- ERROR: T3 DERIVED.

>> Illegal parent cype for derivation <3.4:15,7.4.1:4>

2.1.13.2. -L(ist - Generate a Source Listing

This option instructs the compiler to output a listing of the source being compiled.
interspersed with error information (if any). The listing is output to
<ffle~spec>.l. where <file..spec> is the name of the source Mie (minus the
extension). If < file-~spec >J already exists, it is overw-ritten.

If input to the ada command is an input-list fie (iloe>.1,a separate
listing file is generated for each source Mie listed in the input fie. Each resulting
listing Mie has the same name as the parent Mie. except that the extension "T' is
appended. Errors are interspersed wvith the listing. If you do not use -L (the
default situation), errors are sent to stiour only; no listing is produced. -L is
incompatible with -F.

2.1.13.3. -F(ife-.only...errs - Put Only Errors in Listing File

This option is used to produce a listing containing only the errors generated
during compilation: source is not included. The OUIput is sent to < file-spec >1l -F
is incompatible with -L

2.1.13.4. -S(ource..asm - Generate a Source/Assembly Listing

This option instructs the compiler to generate an assembly listing and send it to a
file named . unit>.s. wvhere <unit> is the name of the unit in the user-supplied
source Mie. (The file extension may be different on your svstem.) The listing
consists of aissembly code intermixed with source code :is comments. If input to
the whi command is an input-list file (<ffle~spec>.ilfl. a separate assembly listing
file is eenerated for each unit contained in each source Mie listed in the input fie.
If -S is not Used (the de~fault situation). an assembly listing is not eenerated.
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The format of this option is:

-S <key>
where <kq> is either IV' (exended) or 'In" (normal). The argument to the -S

option, <key>, is mandatory.

44Ce tells the compiler to generate a paginated. tectended =e~mbly

listing which will include code offsets and object code..

44 W" tells the compiler to generate a normal msembly listing, This

listing can later be used as input to the Sun assembler.
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2.2, The Ada Linker ("aid")

The TeleGen2 Ada Compiler produces object code from Ada source code. The
TeleGen2 Ada Linker takes the object (of a main program) tha-t is produced by
the compiler and produces a UNIX executable module. The TeleGen2 Ada
Linker will be called "the linker" in the remainder of this manual.
To produce executable code, the linker (1) generates elaboration code and a link

scripta ,ti elboato caode "d .........
script (this is called "binding' or "prelinking"') then (2) calls the UNLX link editor
(1d) to complete the linking procems.

The Linker is invoked with the ad command: it can also be invoked with the
-m(ain option of the ada command. In the latter case the compiler passes
appropriate options to the linker, to direct its operation.

In the simplest case, the ad command takes one argument - the name of the main
unit of the Ada program structure that is to be linked - and produces one output
file - the executable file produced by the linking process. The executable file is
placed in the directory where ad was executed, under the name of the main unit
used as the argument to aId. (For System V versions of UNIX: if the name is
longer than 14 characters, it is truncated.) For example the command

aid main

links the object modules of all the units in the extended family of the unit Main.
The name of the resulting executable file will simply be "main". Important:
When using the aid command, the body of the main unit to be prelinked must be

in the working sublibrary.

The general syntax of the ad command is:

aid (<"common.,option">} (<option>) <unit>

where:
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<"commonoption"> None or more of the olowing set of options that are com-
mon to niany TelOen2 comrnands:

fr -I(ibfile or -t(emplib
,V(spacesize
-v(erbose

These options were discussed in Chapter

<option> ;None or more of the options discussed in the following
=setions.

<unit> The name of the main unit of the Ada program to be
linked.

The options available with the aWd command and the relationships among them
are illustrated below.

aid

-I(ibfile <hbname> .t(emplib <sublib>{..)

-V(space-size 2000

.V(erbose

-bt ind.oany

.n(on..nda..bind
-o( utput < ffle..spec>

-P(as..options "strin&

-p(nsLobjects string-
-SC'asmJlistin' -e

.wr"dmeslice"

-x(ecution-profile

-X(ceptior..Lshow

-Y 3192 ,

< unit >
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2.2.1. -b(indonly - Produce Elaboration Code Only

To provide you with more control over the linking process, the -b option causes
the Linker to abort after it has created the elaboration code and the linking order,
but before invoking the UNIX link editor. This option allows you to edit the link
order for special applcations and then invoke the link editor directly. The link
order is contained in an executable script that invokes the link editor with the
appropriate options and arguments. The name of the script produced is
<unit>.Ink. which is placed in your working directory. To complete the link
process, enter "<unit>.hle'.

The name of the file containing the elaboration code is <unit>.obm, which is
placed in the object directory of the working sublibrary.

For System V versions of UNIX. the file names generated as a result of linking
are created by appending the 3-letter extension to the unit name and truncating
the result to 14 characters.

2.2.2. -n(on-ada.bind - Non-Ada Main Binding

The -n option causes the binder to produce elaboration code and a link script
appropriate for making non-Ada code a main program. Non-Ada object modules
can simply be prepended to the Ada object modules and the script can then be
executed to produce an image executable under a non-Ada environment.

The format of the option is:

-n

This is similar to the -b switch which causes the binder to produce elaboration
code and a link script appropriate for making Ada code a main program.

2.2.3. -o(utput - Name the Output File

This option allows you to specify the name of the output file produced by the
linker. For example. the command...

ald -o yorkshire main
...causes the linker to put the executable module in the fileyorkrhire.

2.2.4. -P(assOptions - Pass Options to the Linker

This option allows you to pass a string of options directly to the UNIX Link editor.
For example. the command

aid -P '-t -rO main
adds the string -t -r" to the options of the link editor when it is invoked. The
options must le quoted (double or single quotes).
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2.2.5. -p(ass..objects - Pass Arguments to the Linker

This option allows you to pass a string of arguments directly to the UM~ link
editor, For,-example, the command

old -p 'cosine.o /usr/lib/libimainj~
causes the link editor to link the object f(He cosihe.o (which it =xecs to find in the
corrent working directory), and to search the library tur/lib/libina for
unresolved symbol references. (T'he, locaition Of the libnlcz library may be different
on your system.) Remember that the link editor searches a Iborary exactly once at
the point it is encountered in the argument list, so references to routines in
libraries must occur Weore the library is searched. That is. files that include
rcierences to library routines must appear before the corresponding libraries in
the argument list. Objects and archives added with the -p option will appear in the
lirnking order after Ada object modules and run-time support libraries, but before
the standard C library (/lib/libc.a). This library is always the last element of the
linking order.

You can also use the -p option to specify the link editor's .1 option. which causes
the link editor to search libraries whose names have the form -ilib, libiwine.al" or
",'usri libilibapne.a'. For example. the commnnd

old -p %NLye'
causes the link editor to search the directories Ifib and ;*usr/Iib (in that order) for
Mie Ma~r a.

2.2.6. -S(s"asm-listing" - Produce an Assembly Listing

The -S option is used to output an assembly listing from the elaboration process.
The output is put in a fMe. <ffle>.obm.s. where <file> is the name of the main
unit being lnked. (The fie extension may be different on your system.)

The formaE of this option is:

-S <key>
where <kev> is either "e7" (extended) or "n" (normal). The argument to the -S
option. <ke~v. is mandatory.

e "e" tells the compiler to generate a paginated, extended assembly
listine which will include code offsets and object code.

n "n" tels the compiler to generate n normal assembly listing. This
listimt, can later be used its input to the Sun assembler.

2.2.7. -s(oftIware-f oat - Use Software Floating-Point Support

VDi option may nor he available on * your TeIeGen2 SVSf1m1L Please coinrukr die
Overview pomiomi orf this voltumn to see i f is providetL The Ada linker currently
selects hardware floating-point *support by delliult. This default situation is
provided for users of systems with an arithmetic coprocessor. ff you do nor have
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hardware floating point support or if you wish to generate code compatible with
such machines, use the -s option. In addidon: if you use the -s option, the l'brary
file you use for compiling and linking must contain the name of the sofnare
floating point run-time sublibrary, .sub. Refer to the Library Manager chapter in
your User Gulde volume for more inormation on the run-time subhbrary.

2.2.8. -x(ecutionprofile - Bind and Link for Profiling

This option is used for units that have been compiled with the -x option. Use of -.t
with ada causes the code generator to include, in the object. special code that will
later be used to provide a profile of the proeramns execution.

If .x is used with ada, it must be used with ali as well. The -x option of ald
instructs the liker to link in the profiling run-time support routines and generate
a subprogram dictionary, profi!e.dic, for the program. The dictionary is a text file
containing the names and addresses of all subprograms in the program. The
dictionary can be used to produce a listing showing how the program executes.

Refer to the Ada Profiler chapter in your Lser Guide volume for a full discussion

of the profiler.

2.2.9. Tasking Options

The following aid options are binding options used for task execution. They are
therefore useful only for linking programs that contain tasking code.

2.2.9.1. -w("tlmesllce" - Umit Task Execution Time

The .v option allows you to define the maximum time a task may execute before it
is rescheduled. The format of the option is:

-w <value>

where <value> is the maximum time the task is to execute, in milliseconds,
before a task swich occurs between it and a task having the same or HP-her
priority. The default value is 0 (no timeslice). If you choose a value greater than
0. it must be at least as great as the clcck interval time

Since rescheduling of tasks is incompatible %,. ,1 : %,,iupt-schedulin, -w is

incompatible with -D(elay-NonPreempc (see abo;'.%

2.2.9.2. -X(ception-show - Report Unhandled Exceptions

By default. unhandled exceptions that occur in tasks are noE reported: instead, the
task terminates silently. The -X option allows you to specif., that such exceptions
are to be reported. The output is similar to that displayed when an unhandled
exception occurs in a main program.
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2.2.9.3. -Y - Alter Stack Size

In the absence of a representation specification for task storage-size, the run time
will allocate 8192 bytes of storage for each executing task. You can change the
amount of space allocated for tasking by using the -Y option,

-Y specifies the size of the basic task stack. The format of the option is:

-Y <value>

where <value> is the size of the task stack in 32-bit (lone-integer) bytes. The
default is 81911

A representation specification for task storage size overrides a value supplied with
this option.
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APPENDZX F OF THE Ada STANDARD

The only allowed implementation dependencies correspond to implementation-

depeoident pragmas, to certain machine-dependent conventions as mentioned in

Chapter 13 of the Ada Standard, and to certain allowed restrictions on

representation clauses. The implementation-dependent characteristics of this

Ada implementation, as described in this Appendix, are provided by the

customer. Unless specifically noted otherwise, references in this Appendix

are to ccmpiler documentation and not to this report. Implementation-specific

portions of the package STANDARD which are not a part of Appendix F, are

package STANDARD is

type INTEGER is range -32768 .. 32767;
type SHORT INTEGER is range -128 .. 127;
type LONG-INTEGER is range -2147483648 .. 2147483647;

type FLOAT is digits 6 range -1.70141E+38 .. 1.70141E+38;
type LONG FLOAT is digits 15 range -1.79769E+308 .. 1.79769E+308;

type DURATION is delta 21I.01E-14 range -86400.0 .. 86400.0;

end STANDARD;



3
LRM Annotations

TeltGen.2 compiles the full ANSI Ada, language is de-fined by the Reference AManl for die
Alda Pf.ogmzring Ligiwuge (LRM ) (ANSI/Z*YIL-STD- lS15A). This chapter describes the
portions of the language that are designated by the LM( as implementation dependent for the
compiler and run-time environment.

The information is presented in the order in which it appears in the LR-M. In general. howev-
er, only those language features that are not Muly implemented by the current release of
TeleGen2 or that require clarification tire included. The features that. .re optional or that are
implementation dependent. on the other hand. are described in detail. Particularly relevant
are the sections annoating LRM Chapter 13 (Representation Clauses and Implementation-
Dependent Features) and Appendixc F (Implementation-Dependent Characteristics).

3.1. LRM Chapter 2 - Lexical Elements

[LRM 2.1] Character Set The host and target character set is the ASCII char-
acter set.

(LFIM 2.2] Lexical Elements, Separators, and Delimiters. The maximum
number of characters on an Ada source line is 200.

(LRM 2.8] Pragmas. TeleGen2 implements all language-defined pragmas ex-
cept progma Optimize. If pragma Optimize is included in Ada source, the pragrna
will have no effecc. Optimization is implemented by using prawna Inline and the
optimizer. Pragma Inline is not supported for library-level, subprograms.

Limited support is available for pragmas Mlemory-Size. Storate-Unit. and
System2-4ame: that is. these praurmas are allowed if the argument is the same as

th vlue specified in the System package.

Praemas Pa-e and List are supported in the contextc of sourcelerror listings: refer
to the Compiler,'Linker ehapter of the TeleGenZ Lser Cidd for more informat-
tion.
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3.2. LRM Chapter 3 - Declarations and Types

[LRM 3.2.1] Object Declarations.

TeleGen2 does not produce warning messages about the use of uninitiaflized vari-
ables. The compiler will not reject a program merely because it contains such
variables.

(LRM 3.5.1] Enumeration Types. The maximum number of elements in an
enumeration type is 32767. This maximum can be realized only if generation of
the image table for the type has been deferred, and there are no references in the
program that would cause the image table to be generated. Deferral of image
table generation for an enumeration type, P, is requested by the statement:

pragma Images (P, Deferred);

Refer to "Implementation-Defined Pragnas." in Section 3.8. 1. for more informa.
tion on pragma Images.

[LRM 3.5.4] Integer Types. There are three predefined integer types:
Shortnteger. Integer, and LongJInteger. The attributes of these types are shown

in Table 3-1. Note that using explicit integer type definitions instead of predefined
integer types should result in more portable code.

Table 3-1. Attributes or Predefined Types ShortInteger, Integer. and Long..nteger

Attribute Tpe
Shortinteger Integer LonLtInteger

'First -12 -.32768 -214743364S
'Last 127 32767 2147483647
'Size 8 16 32
'Width 4 6 11

[LRM 3.5.8] Operations of Floating Point Types. There are two predefined
floating point types: Float and Long.Float. The attributes of types Float and
LonzFloat are shown in Table 3-2. This floating point facility is based on the
IEEE standard for 32-bit and tA-bit numbers. Note that using e-xplicit real type
definitions should lead to more portable code.

The type ShortFloat is not implemented.
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Table 3-2. Attributes -if Predefined Ty)pes Float and LongFloat

Attribute Type
Float LoneFloat

'MachineOverflows TRUE TRUE
'MachLne..Rounds TRUE TRCE
'Machine.RadLc 2 2
'MachineMantissa 24 53
'MachineEmax 127 1021
'Machne_.Emin -125 -1021

'Mantissa 21 51
'Diits 6 1
'Size 32 04

Emax 64 -04
'Safe..Emax 125 1021
'Epsilon 9.53674E-07 .SSI7SE-16

'Sn reLarge 4.25253E +37 2.2471164 1S57789E + 307
'Safe-Small 1. 17549E-38 2.2-073S5850721E-30S
'Large 1.93,12SE+25 2.571100S70143SE-+ 61
'Small 2.58494E-26 1.99469"7433161E-62

3.3. LRM Chapter 4- Names and Expressions

[LRM 4.10] Universal Expressions. There is no limit on the accuracy of real
literal expressions. Real literal expressions are computed using an arbitrary-
precision arithmetic package.

3.4. LRM Chapter 9 - Tasks

[LRM 9.6] Delay Statements, Duration, and Time. This implementation
uses 32-bik fixed point numbers to represent the type Duration. The attributes of
the type Duration are shuwn in Table 3-3.

Table 3-3. Attributes oi'TyIpe Duration

Attribute Value
'Delta. 135E-
'First --0400.0
'Last 80400.0
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(LRM 9.8] Priorities Sixty-four levels of priority are availble to associate with
tasks through pragma Priority. The predefined subtype Priority is specified in the
package Systemn as

subtype Priority is Integer range O.-63;

Currently the priority assigned to tasks without a pragnia Priority specification is
3 1; that is:

(Systcrn.Priority~ ims + Systwm.Priority Last)/2

(LHM 9.11] Shared Variables. The restrictions on shared variables are only
those specified in the LRM.

3.5. LRM Chapter 10 - Program Structure and Compilation Issues

(LRM 10.11 Compilation Units - Library Units. Al main programs are as-
sumned to be parameterless procedures or functions that return tin integer result
ty pe.

3.6. LRM Chapter 11 - Exceptions

(LRM 11.1] Exception Declarations. Numeric...Error is raised for integer or
floating point overflow and for divide-bv-zero situations. Floating point underfiow
yields a result of zero without raising an exception.

Program...Error and Storage-..Error are raised by those situations specified in
LRM Section 11.1. Exception handling is also dJiscussed in the Programming
Guide chapter.
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3.7. LRM Chapter 13 - Implementation-Dependent Features

As shown in Table 3-4, the current release of TeleGen2 supports most LRM
Chapter 13 faci.ities. The sections below the table document those LRM Chapter
13 facilities that are either not implemented or that require ex\planation. Facilities
implemented exactly as described in the LRM are not mentioned.
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Table 3-4. Summary or LRM Chapter 13 Features ror TekGen2

13. 1 Representation Clauses Supported. except as indicatted below (LRM
1,2: - 13.5). Pragma Pack is supported, ercept
for clynamically sized components. For details
on the TeleGen2 implementation of pragma
Pack, see Secion 3.7. 1.

13.2 Length Clauses Supported:

'Storage-..Size for collections
'Storage..Size for task activation
'Small for fixed-point types

See Section 1.7.2 for more informantion.

13.3 Enumeration Rep. Clauses Supported. excepc for v'pe Boolean or types
deriveO from Boolean. (Note: users can easily
define a non-B~ooleain enumeration type and
assian a representation clause to it.)

13 .4 Record Rep. Clauses Supported except for records with dynamically
sized components. See Section 3.7.4 for a, full
discussion of the Tele~en2 implementation.

13.5 Address Clauses Siupported for objects (including task objects).
Nor supported for. packgs suporams, or
task units.
See Section 3.7.5 for more information.

13.5. 1 Interrupts For interrupt entries. the address of a I
TeleGerildefined ireMIp describior can be
eilven. See *Interrupt Handling"' in the Pro-
arammine Guide chapter for more informa-
tion.

1.. Change of Representation Supported. except Ibr types with record
representation chtuses.

Continued on11 the! ne-vpa'e.---
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Table 3-4. Summary of LR.t Chapter 13 Features for TeleGen2 4Contdl

Col:dnued from the previOU. Fg..

13.7 Package System Conforms closely to LRM model. Refcr to
Section 3.7.7 for details on the TelGen2 im-
plementation.

13.7.1 System-Dependent Named Refer to the specification of package System
Numbers (Section 3.7.7).

13.7.2 Representation Attributes Implemented as described in LRM except thait
'Address for packages is unsupported.
'Address of a constant yields a null address.

13.7.3 Representation Attributes of See Table 3-2.
Real Types

13.8 Machine Code Insertions Fully supported. The TeleGen2 implernenta-
tion defines an attribute. 'Offset, that, along
with the language-defined attribute 'Address.
allows addresses of objects and offsets of data
items to be specified in stack frames. Refer to
"Using Machine Code Insertions" in the Pro-
gramming Guide chapter for a full description
on the implementation and use of machine
code insertions.

13.9 Interface to Other Languages Pragma Interface is supported for Assembly,
C. UNIX. and Fortran. Refer to "Interfacing
to Other Languages" in the Programming
Guide chapter for a description of the imple-
mentation and use of pragma Interface.

13.10 Unchecked Proernmmine Supported except as noted below (LRM
13. 10.2)

13.10.1 Unchecked Storage Dealloca- Supported.
tion

13.10.2 Unchecked Type Conversionh Supported extepr ?or unconstrained record or
array types._ __
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3.7.1. Pragma Pack.

Thi scction discusses how praema Pack is used 4n the TeleGe'. implementation.

a. With Boolean Arrays. You may pack Boolean arrayi by the use of pragma
Pack. The compiler allocates 8 bits for a single Boolean, 3 bits for a component of
an unpacked Boolean array, ind I bit for a component of a picked Boolean array
The first figure illustrates the layout of an unpacked Boolean array; the one below
that illustrates a packed Booiean array:

.......... Unpacked Boolean array -...-----

UnpackedBool._Arr Type is arraj (Natura range O..l) of Boolean
UBA==: UnpackedBool.ArrType :- (T-ue,False):

MSB LSB
7 0

I I I I 1 1 1 Element0

' 0 Element I

......... Packed Boolean arr. -....-----

Packed Bool Arr._Type is array (Nacural range 0..6) of Boolean;
praga Pack (Packed Bool. Ar. Type);
PBArr: PackedBoo. -Ar,.Type :- (P_B Arr()) -> True,

PBArr(S) -> True, ochers -> Fa],se);

MSB LSB
Bit: 15 0

1 0 0 0 1) 1 0
Element: 0 1 2 . 4 5) unused)

b. With Records. You may pack records by ,ze of pragma Pack. Packed records

follow these conventions:

1. The total size of the record is a muluple ot S hits.

2. Packed records may cros, word bounuaries.

3. Records are pa.cked to the !'it le.etl il the elements ire themselves
packed.
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Below is an example of packing in a prcccdure. Rcp_Prcc, that defines three
records of diffeent lengths. Objecas of these three packed record typds 're com-
ponens of the packed record Rec, The storage allocated for Rec is 16 bits; that
is, it is maximally packed.

procedure RepP:oc is

type Al is array (Natural range 0 8) of Boolean;
pragna Pack (Al);

v.pe A2 LZ array (Natural range 0 3) of Boolean;

pra,=a Pack (A2):
t7pe A3 L: array (NaturaL range 0 ,. 2) of Boolean;

pr~gma Pack (A3);

type A.-Rec is
record

One Al;
Two : A2;
Three : A3;

end record;
pragp. Pack (A.-Rec);

Rec : ARec:

begin
Rec.One :,. ( 0 -> True, I. -> False, 2 -> False,

3 -> False, 4 -> True, 5 -> False,
6 ,,> False. 7 ,> False, 8 -> True );

Rec.Two (3) :,- True;
Rec.Three (1) :- True;

end Rep.Proc;

3.7.2. [LRM 13.2] Length Clauses.

A length clause specifies an amount of storage associated with a type. The sec-
tions below describe how length clauses are supported in this implementation of
TeleGen2 and how to use length clauses effectivelv within the context of
TeleGen2.

3.7.2,1. (a) Specifying Size: TSIze.

The prefLb T denotes an object. The size specification must allow for enough
storage s i:tce c nccrimodate ever, allowable value of these objects. The con-
strat..~n :!,: , t - or its subcomponents titany must he static. For an un-
constraiAJ .1 ;zw,,, ,: index subtvpes must also he static.

For this implementation. NlinSize s the -smailest number of hits logically re-
quired to hold any value in the range: no .in bit is allocated for non-negative
ranges. Biased representations are noi supported: e.g.. a range of 100 .. 101 re-
quiu- s - bits. not I. Warnine" in (he current release. using a size clause for a
discrete type may cause inefficient code to be generated. For example. given...
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Vy-ie MIble is rainge 0 .. 15;
for Nibb3e'Siza use 4;

...each object of type Nibble will cccupy only 4 bits. -nd re!atively expensive bit-
field instructions will be used for operations on Nibbles. (A single declared object
oft 'Fe Nibble will be ali ed on a storage-unit boundary, however.)

For floating-point and access t'pe:,. a size clause has no effect on the representa-
tion, (Task types are implemented as access types).

For composite (array or record) types, a size clause acts like an implcit pragrna
Pack, followed by a check that the resulting size is no greater than the requested
size, Note that the composite type will be packed whether or not it is necessary to
meet the requested size. The size clause for a record must be a multiple of storage
units.

3.7.2.2. (b) Specifying Collection Size: T'StorageSize.

A collection is the entire set of objects created by evaluation of allocators for an
access type.

The prefix T denotes an access type. Given an access type Acc...ype, a length
clause for a collection allocated using Acc..Type objects might look like this:

for Acc-Type'Scorage-Si=e use 64;

In TeleGen2. the above length clause allocates from the heap 64 bytes of contigu-
ous memory for objects created by Acc.Type allocators. Every time a new object
is created, it is put into the remaining free part of the memory allocated for the
collection, provided there is adequate space remaining in the collection. Other-
wise, a storage error is raised.

Keeping the objects in a contiguous span of memory allows system storage recla-
mation routines to deallocate and manage the space when it is no longer needed.
Pragmna Controlled can prevent the deallocation of a specified collection of ob-
jects. Objects can be e.txplicitly deallocated by calling the Unchecked..Deallocation
procedure instantiated for the object and access types.

Given an access type which does not have a length clause specified, the
'Storae..Size attribute will return a %alue of 0.

Header Recurd

In this ,:onfieurzitiun of TeleGen. inlormation needed to manage storage blocks
in a ,:ollection is stored in a collection header that requires 20 bytes of memory,
.adjacent to the coilection. in addition to the value ,pecified in the length clause.
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Minimum Size

When an object is deanlcated from a, collection, a record containing link and size
information for the space is put in the deallccated space as a placeholder. This
enables the space to be located and realocated. The space allocated for an object
must therefore have the minimum size needed for the placeholder record. For
this TeleGen2 configuration, thlis minimum size is the sum of the sizes of an acces
tqpe and a integer typt. or 6 bytes.

Dynamically Sized Objects

When a dnamically-sized object is allocated, a record requiring 2 bytes accom-
panies it to keep track of the size of the object for when it is put on the free list.
The record is used to .set the size field in the placeholder record since compaction
may modify the value.

Sae Expressions

Instead of specifying an integer in the length clause, you can use an expression to
specify storage for a given number of objects. For e.iample, suppose an access
type Dict..Ref references a record SymboLRec containing five fields:

type Tag is Scri.ng(l..8);

ctype Symbol-Rec;
type Dict-Ref is acce55 Sy-bolRec;

cype Symbol.-Rec is
record
Left : Dic=-.Ref;
Right : Dict-Ref:

Parent : Dicc.Ref;
Value : Integer;
Key : Tag;

end record;

To allocate 10 SymboLRec objects. you could use an expression such as:

for Dic:_Re'Scorage-Size use ((Sy.boL--Rec'Size * 10)+20);

where 20 is the extra sp;ce -,eded for the header record. SymboLRec is obvi-
ously larger than the minimum size required. which is equivalent to one access
t.pe and one integer.)

In another implement:tion. SymoL.Rc might !,i .i.ariant record that uses .1
%ariable length for the .sring Key:

cype Synbol-Rec(Lasc : Natural :-0) is
record

Left D.cc.Re.:
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Right : Dict.Ref;
Parent : Dicr-Re!;
Value : Integer;
Kay : String(l,.iazt);
end record;

In this case, SymboLRec objects would be dynamically sized depending on the
length of the string for Key. Using a length clause for Dict.Ref as above would
then be illegal since SymboLRec'Size cannot be consistently determined. A
length clause for SymboL_Rec objects, as described in (a) above, would be illegal
since not all components of SymboLRec are static, As defined, a SymboLRec ob-
ject could conceivably have a Key string with IncegeeLast number of characters.

3.7.2.3. (c) Specifying Storage for Task Activation: "'Storage-Size.

The prefix T denotes a task type, A length clause for a task type specifies the
number of storage units to be reserved for an activation of a task of the type. The
TeleGen2 default stack size is 4000 bytes.

3.7.2.4. (d) Specifying 'Small for Fixed Point Types: T'Small.

Small is the absolute precision (a positive real number) while the prefix T denotes
the first named subtype of a fLxed point type. Elaboration of a real type defines a
set of model numbers. T'Small is generally a power of 2, and model numbers are
generally multiples of this number so that they can be represented exactly on a
binary machine. All other real values are defined in terms of model numbers hav-
ing e.xicit error bounds.

Example:

t7pe Fixed is delca 0.25 range -10.0 .. 10.0;

Here...

FLxed'Small = 025 --.4 power of 2

3.0 = 12 * 025 --.4 model nunber hur nor a power of 2

The value of the expression of the length clause must not be greater than zhe delta
of the first named subtype. The effect of the length clause is to use this value of
'Small for the representation of values of the fixed point base type. The length
clause thereby also affects the amount of storage for objects that have this type.

If a length clause is not used. for model numbers defined by a fLxed point con-
taint. the value of Small is defined as the largest power of two that is not ,re:ater

thrn the delta of the fixed accuraqx det inition.

If a length clau-e is used. the model numbers are multiples of the specified value
for Small. For th.-- configuration of TeleGen2. the specified value must be
(mathematically) equal to either an exac integer or the reciprocal of an exact in-
te-er.
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Examples:
1.0, 2.0, 3.0, 4.0, . . . are legal
0.5, 1.0/3.0, 0.25, 1.0/3600.0 are legal
2.5, 2.0/3.0, 0.3 are Llesag

3.7.3. [LRM 13.3] Enumeration Representation Clauses.

Enumeration representation clauses are supported. except for Boolean types.

Performance tore.: Be aware that use of such clauses will introduce considerable
overhead into many operations that involve the associated type. Such operations
include inde.cing an array by an element of the type, or computing the Tos, 'Pred,
or 'Succ attributes for values of the type.

3.7.4. [LRM 13.4] Record Representation Clauses.

Since record components are subject to rearrangement by the compiler, you must
use representation clauses to guarantee a particular layout. Such clauses are sub-
ject to the following constraints:

* Ench component of the record must be specified with a component
clause.

* The alignment of the record is restricted to mods 1. " and 4; byte, word,
and long-word alined, respectively.

* Bits are ordered right to left within a byte.

0 Components may cross word boundaries.

Here is a simple example showing how the layout of a record can be specified by
using representation clauses:

package Repspec..Example is
Bits : conscanc := 1;
Word : conscanc :- 4;

:e Five is range 0 . 16 IF ;
r:.-e Sevenceen is range 0 .. 16,IFFFFrA;
ype Nine is range 0 .. 511;

type RecordLayour._Type is record
Elemenc. : Seventeen:
Element2 : Five:

lemen3 : Boolean;
eme=en4 : Nine;

end record;

for Record-Layou-Type use record ac mod 2;
Elemeni ac O*Vord range 0 .. 16:
Element2 ac O*Word range 17 .. 21;
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Elemen:3 an O*Vord range 22 22:
Elezenz4 at OVord range 23 .. 31;

end record;

Record-Layout : Record.-.LayoutType;
end Repspec-Example;

3.7.5, [LRM 13.5] Address Clauses.

The Ada compiler supports address clauses for objects and entries. Address
clauses for packages and task units are not supported.

Address clauses for objects may be used to access hardware memory registers or
other known memor" locations. The use of address clauses is affected by the fact
that the System.Address type is private. For the MC6SMxO target. literal addresses
are represented as integers, so an unchecked conversion must be applied to these
Literals before they can be passed as parameters of type System.Address. For ex-
ample, in the examples in this document the following declaration is often as-
sumed:

function Addr is new Unchecked.Conversion (Long-nceger.
Syste.mAddress);

This function is invoked when an address literal needs to be converted to an Ad-
dress t/pe. Namtrally, user programs may implement a different convention.
Below is a sample program that uses address clauses and this convention. Pack-
age Systen must be explicildy wihed when using address clauses.
with System;
with tUnchecked-Convers ion:
procedure Hardware-.Access is

function Addr is new UncheckedConversion (Long-Integer,
System.Address);

Hardare egister : integer;
for HardvareRegister use at Addr (16IIFFOOOO));

begin

end Hardware-Access;

When using an address clause for an object with an initial value, the address
clause should immediately follow the object declaration:

ObJ: Some-Type :- <inir-expr>;
for Obj use at <addr.expr>;

This sequence allows the compiler to perform an optimization wherein it gen-
erates code to evaluate the <addr_expr> as part of the elaboration of the declara-
tion of the object. The expression <iniL.expr> will then be evaluated and as-
signed directly to the object. which is stored at <addr_expr>. If another declara-
tion had intervened between the object declaration and the address clause, the
compiler would have had to create a temporary object to hold the initialization
value hefore copying it into the object when the address clause is elahorated. If
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the ooject were a large composite type. the need to use a temporary could result
in considerable overhead in both time and space. To optimize your applications.
therefore, you are encouraged to place address clauses immediately after the
rm!eant object declaration.

As mentioned above, arrays containing components that can be allocated in a
signed or unsigned byte (8 bits) are packed. one component per byte. Further-
more, such components are referenced in generated code by MCOS80O byte in-
structions. The following example indicates how these facts allow access to
hardware byte registers:

vich System;
with Unchecked-Conversion;
procedure Main is

function Addr is nev Unchecked-Conversion (Long-Integer,
System.Address);

type Byte is range -128..127:
I,Regs : array (O..i) of Byte;
gor "W-RegS use ac Addr (16'FFF31O#);

. ._Byce : constant integer :- 0;
Nexr..Block_.Reques:: conscanc integer :- 1;
Requesr.-Byce : Byte :- 119:
Status : Byte;

begin
Status HgS(Scacus_Byce);
H1WRegs(exc-B1ock.Requesz) :- Requesr..Byte;

end Main;

Two byte hardware registers are referenced in the example above. The status byte
is at location 16#FFF310# and the next block request byte is a( location
16#FFF3i l#.

Function Addr takes a long integer as its argument. Long.Integer'Last is
16#7FFFFFFF#, but there are certainly addresses greater than
Long.ncegerLast. Those addresses with the high bit set. such as FFFA0000. can-
not be represented as a positive tong integer. Thus. for addresses with the high bit
set. dhe address should be computed as the negation of the 2's complement of the
desired address. According to this method, the correc: representation of the sam-
pie address above would be Addrc-16-#l'00060000".

3.7.6. [LRM 13.6] Change of Representation.

TeleGen2 supports changes of representation. except for types with record
representation clauses.
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3.7.7. [LRM 13.7] The Package System.

The specification of Telcen's implemenitation of paeckaige System is presented in
the LRNV( Appendixc F section at the end of this chapter.

3.7.8. [LRM 13.7.2] Representation Attributes.

The compiler does not support 'Address for packages.

3.7-9. [LRM 13.7.3] Representation Attributes of Real Types.

The representation attrributes for the predefined flowting point types were present-
ed in Table 3-2.

3.7.10. [LRM 13.8] Machine Code Insertions.

Machine code insertions. an optional feature of the Ada languige. are fully sup-
ported in TeleGen2. Refer to the "Csing Machine Code Insertions" section in the
Programming Guide chapter for information regarding their implementation and
for e.xamples; on their use.

3.7.11. [LRM 13.9] Interface to Other Languages.

In TeleGet2 pragrna Interface is supported for Assembly, C, UNIX. and Fortran.
Refer to "Interfacing to Other Languages" in the Programming Guide chapter for
for information on the use of pratgma Interface. TeleGen2 does not currentlyal-
low pragma Interface for library units.

3.7.12. [LRM 13.10] Unchecked Programming.

Unchecked-Conversion is allowed except when the target data subtype is an un-
constrained array or record type. If the size of the source and target are static and
equal. the compiler will perform a bitwise copy of data from the source object to
the target object.

Where the sizes of source and target differ, the followving rules will apply.

" If the size of the source is greater than the size of the careet. the hitib ad-
dress bits will ie truncated in the conversion.

" If the :ize of the source is less than the size of the taruet. the source wvil
be moved into the low address bits of the tarluet.

The compiler wiUl issue ai warning when UncheckedLConvers ion is instantiated
with unequal sizes for source aind tar!get itibrype. L'ncheckeL-Conversion
btween Objects of ditferent or non-static sizes will usually produce less efficient
code and should bea.voided, if possible.
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3.8. LRM Appendix F for TeIeGen2

The Ada language definition allows for certain target dependencies. These
dependencies must be described in the reference manual for each implementation,
in an "Appendix F' that addresses each point listed in LR.M Appendix F. Table

3-5 constitutes Appendix F for thLr implementation. Points that require further
clarification are addressed in sections referenced in the table.
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Table 3-3. IRM Appendix F for TelGen2

(1) Imptementation-Dependent Prag- (a) Implernentation-defined pragmas:
inns Comment, Images. Interrupt.

Interfface.Jnforination, Linkname,
-o.Suppress, Preserve....Uiut. andI

Suppress.AI (Section 1.3.1).

1(b) Predefined pragmas with

implIementationdependent caatrs

i Interface (assembly, UNIX C, and
Fortran-- see "Interfocing to Other
Languages." Not supported for library
unlits.

*List and Pag~e (in context of source/error
compiler listings.) (See the User Guide.)

PacL. See Section 3.7 1. iralee

*Priority. Not supported for main pro-,
ern ms:

Othier supvported predefinied prrzginw.,
Controlled Shred Suppress Elaborate

Predefined pmgmasz party supported
(see Section 3.1): Mernory-Size
Storaige..Unit Syster..Yamet

Nor supported.' Optimize _____

Continued on dhe newtpage-....
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Table 3-5. LRM NAppendix FrorTeleGen2 Contd)

-Coninied frn 111d prMOiW~ pge

(2) Implementation-Dependent Attri- 'Ofe. Used for machine code insertions.
butes The predefired attribute 'Address is no(

supportcd for packages. See "Usingt
Machine Code Insertions" =Hrler in this
chapter for information on 'Offset and 'Ad-
dress.

xt_,cndctL~magc
'Extendcd-Valuc
'E'ctendcdL\Vidth
E'xtndcdL-ft

Refer to Section 1&S2 for information on the
implementation-defined extended attributes
listed above.

(3) Package System See Section 3.7.

(4) Restrictions on Representation Summarized in Table 3 -4.
Clauses

(5) [mplementation-Generated Names None

(6) Addres.,: Clause Expression In- An expression that appears in an object ad-
I terpretation dress clause is interpreted as the address of

the first storage unit of the object.

(7) Restrictions on Unchecked Conver- Summarized in Table 3-4.
sions

Condited on the nar±t ptiqe.----
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Table 3-5. LR.,1 Appendix F ror TeleGen2 tContd)

- Coindnued fromt r/e prcviou F0 ¢ ..

(8) Implementntion-Dependent Charac. 1. In Text_.O. the type Count is defined
teristics of the I/O Packages, as follows:

tyPC Count is rangc 0.3{2 "" 31).:

2. In TetIO. the qpe Field is defined as
follows:

subq.pe Field is incgcr range 0..10W

3. In Txt_.IO, the Form parameter of

prcedures Create and Open is not
supported. (If you supply a Form
parameter with either procedure, it is
inored.)

4. SequentiaL.IO and Dirct-UO cannot
be instantiated for unconstrained array
t.pes or discriminated types without de-
faults.

S. The standard library contains prein-
stantiated versions of
TexUtO.Integer-O for types Integer
and Lon,Integer and of
Tex JO.FloatO for t pes Float and
Lon,._Float. We suggest that you use
the following to eliminate multiple in-
stantiations of these packages:

Shor t-IntegerTFxt.O
|tieer..TexO

Lon.,tJntcter_T.%.UO
FloautTetlO
Lon_FoaLTeOxt-I

3.8.1. Implementation-Defined Pragmas.

There are eight implementation-defined pragmas in TtleGen2: pr:amas Com-
ment. Images. InterfaceInformation. Interrupt. Linkname. No...Suppress.
Preserve_.Layout. and Suppress.ll.
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3.8.1.1. Pragma Comment.

Pragma Comment is used for embedding a comment into the object code. Its -
tax is:

pragma Comment <string..leml> );

where "<strinz.1terd>" represents the characters to be embedded in the object
code. Pragma Comment is allowed only within a declarative part or immediately
within a package specification. Any number of comments may be entered into the
object code by use of pragma Comment.

3.8.1.2. Pragma Images.

Pragna Images controls the creation and allocation of the image and index tables
for a specified enumeration type. The image table is a iteral string consisting of
enumeration literals catenated together. The index table is an array of integers
specin g the location of each literal within the image table. The length of the in-
dex table is therefore the sum of the lengths of the literals of the enumeration
type; the length of the index table is one greater than the number of literls.

The syntax of this pragma is:

pragma Imagest <enumerationt,'pe>, Deferred);
-or -

pragma Images( <enumeration..ty,.pe>, Immediate);

The default. Deferred. saves space in the literal pool by not creating image and in-
dex tables for an enumeration type unless the 'Image. 'Value. or 'Width attribute
for the type is used. If one of these attributes is used. the tables are generated in
the literal pool of the compilation unit in which the attribute appears. If the attri-
butes are used in more than one compilation unit. more than one set of tables is
gPenerated. eliminating the benefits of deferring the table. In this case, using

pragma Images < enumerationtype>, imediacej:

will cause a single image table to be generated in the literal pool of the unit de-
claring the enumeration type.

For a vetv large enumeration type. the length of the image table will exceed
lntegerList i the maximum length of a stringu in this case. usingt either

pragma Imagesi <enumerationtype>. Immediaten:

or the "Imaet. 'Value. or 'Width attribute Zor the type will result in an error mes-

sage from the compiler.

3.8.1.3. Pragma Interface-information.

The ex istirg Adai interface pragma ini% .Alo'ms .,pecific:tion of" a language name.
In some case.,., the optimizing code gencrator % ill need more intormation than can
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be derived from the language name- Therefore there is a need for an

implementation-specific pragma. Interface.Jnformation.

There is an extended usage of this pragia, for Machine Code Insertion pro-
cedures which does not use a preceding~ pragna Interface. Other than that case. a
pragmra Interihcalabricnation is always asscciated with a Pratzma Interface, 'Me

* synt.%x is:
prapra Inter.0ce-Inforac on (Name,

Mechanism,
?aramecer.,
C].obbered.ags);

where:

name :~-ada.subprogram-identifier, required
3.irik~na-e st :ri.ng, defauitm 40
mechanism str aing, de-Eault - "PROTECTED"
paraecers string, deftult -"'
c].obberecLregs st ri.ng, def- aulz a oi

Scope.

Pragnia Interfacejnformation is allowed wherever the standard pragma Interface
is allowed, and must be. immediately preceded by a pragma Interface purporting
to the same Ada subprogram. in the same declarative part or package
specification: rn intervening declaration is allowed between the Interface and
Interface-Inforrnation pragmas. Contrary to prigma interface, this pragma is not
allowed for overloaded subprograms (it specifies information that per;4in to one
specific body of non-Ada code). If the user wishes to use overloaded Ada names,
the lnterface and Interface-Information pragmas may be applied to unique
renaming declarations.

T'he pragma is aliso allowed for a library unit: in that case. the pragmna must occur
immediately after the corresponding Interface pragnia. and before any subsequent
compilation unit.

This pragma may be applied to any interfaced subprogram. regardless of the
languige or systemn named in the interface pragma. The code generator is respon-
hible for rejecting or ignoring illegal or redundant interface information. The op-
timizinu code eenerator wvill process and check the epiwt of such interfaced sub-
programs at the time of the spec compilation. instead of wvaiting for in actual use
of &he intertaced %uhprournm. This will save the user from ex~tensive recompila-
tion of the otfensi% e specification ind all its dependents should an illegal pragma
haive been used.

This pragma is Aiso~ used for Mac'hine Code Inser-ion (MCI) procedures. In that
case. the **mechanism" should he set to ~mci.- This allows the usertopcid-
tailed parameter eharacteristics tor the call and inlined call to the MICI procedure.
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When used in conjunction with pra cma InUne, this allows the user to %ireecly in-
set. a minimal set of instructions into the call lebation.

Parameters.

Name: Ada subproram Identifier. The rule detailed in LR.V( 13.9 for a subpro-
gram named in a pragma Interface a.piy hcro as well. As explained above, the
subprogram must have been named in an imrmediatey preceding Interface prag-
ma.

This is the only required paraneter. Since the other parameters arc optional, po-
sitional associadon may only be used if a parameters are specified, or only the
rightmost ones are defaulted. Named association must be used otherwise: this re-
quires that the front-end supports it in pragmas.

Link_Name: strins! literal. When specified, this parameter indicates the name tie
code generator must use to reference the named subprogram. This string name
may contain any characters aowed in an Ada string and must be passed un-
changed (in particular. not case-mapped) to the !ode generator. The code gen-
crater will reject names that are illegal in the particular language or system being
targeted.

If ths parameter is not specified, it defaults to a null string. The code generator
will interpret a default link-name differendy, depending on the target
language/system (the default is generally the Ada name, or is derived from it for
example, -_Arda..name" for 'C' calls).

Mechanism: string literal. The only mechanism currently implemented is the
"mci" mechanism used strictly in conjunction with Machine Code Insertion pro-
cedures.

A future mechanism will include "protected" where the code generator will protect
the Ada exception model on calls to that externl subprogram. Unfortunately,
such protection is costly, which means that it should be applied only when neces-
sary. as most interfaced subprograms do not raise exceptions or traps. Until this
mechanism is implemented. external code which causes traps will cause unpredict-
able unhandled exception tracebacks.

Parameters: strinu literal. This string, when present. tells the code generator that
some parameters are to be passed in reisters (instead of on the stack. which is
the default. The string is passed as is by the front-end, and is decoded by the
,:ode generator.

The code generator interprets the string asa, positional aggregate. where each po.
•,itiun reers to i pirame:er of the interfaced suhprogram. Each position of the
.auregate may either be null. or one of the following identifiers: "DO. D 1. AO. Al.
FPO. or FPI.:" which speciA.' that the cnrre:.ponding parameter be passed in the
named register. Thus the strin,-"'A0..D0" specifies that the first parameter be
p:ssed in A0. the second in the stack, the third in Do. and any other parameters in
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the stac,

A register identifier may be used, at most, once in the parameter passing descrip-
tion strine, eicept for function return value, as eplained below. The code genera-
tor will also enforce some semantic restrictions: for excample, a floating point re-
gister can only be used to pass a float tpe parrmeter, although a float parameter
can be passed in a regular data register. Only scalar values and addresses may be
passed directly in registers; composites must be passed in the stack (by reference
or by value, dictated by the code generator model for the target language/system).
E icit passing of the 'Address of a composite in a register is allowed (the param-
eter must be of tpe System.Address).

The parameters string can also be used to specify the regiLtdr in which a function
return value will be passed back. The parameters registers string may in that case
have one position more than the number of parameters; this position describes the
return value. The register used for the return value may have been used for an in-
put parameter. This is the only case where a register may occur twice in the same
string. If not specified for a given function, the code generator uses the register
normally used for the target language/system (that is. "C" returns all in DO or
DO1DI, where.s "Assembly" returns in DO, DO/DI, AO, or FPO depending on the
return value type).

Clobberede.s. These are the registers (comma-separated list) that are des-
troyed by this operation. The code generator will keep anything valuable in these
registers at the point of the call.

A simple example of the use of prag-na InterfaceJnformation is:

procedure Do-Someching (Addr: System.Address; Len: Inceger);

prag"a Interface (Assembly, Do-Someching);

pragma IncerfaceInformation ( Name -> Do Someching,
Link-.Name -> "CGS$$DOIT",
IMechanism -> "UNPROTECTED",
Paramecers -> "AO,DO");

3.8.1.4. Pragma Interrupt.

Pragma interrupt is describer.' in this reference volume in Chapter 2. Please refer
to the section --Optimized Inr. rupt Entries." subsection "Function-Mapped Op-
tim', ztions.**

3.8.1.5. Pragma Unkname.

Praema Linkname is used to provide interface to any routine whose name can be
,pecified by .n Ada string literal. This allows access to routines whose identifiers

do not conform -o Ada identifier rules.
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Po. gma Uinkname tak~es two arguments. The first is a subprogram name that has
been previously specilied in a pragma Interface statement. Tne second is a ziring
literal sp~ecifyine the ex'act link name to be employed by the code generator in em-
itting calls to the associated srdbarcgram. The syntax is:

pragnrn interface t assemnblv <subprt .n _.nanie>)

pragnia Linpkn.,me ( <subprogrnn...name>, <srringiernl>)

If pragma Linkname does not immediately follow the pragma Interface for the as-
sociated program, a warning will be issued saying thni the pragma has no effect.

.A simple example of the use of pragnia Linkname is:

procedure bu=y.-Access( flumy Arg : System-Address )
praigra Interface (assembly, Dunmy...ccess );
prag~a Linkrname (Duy.Access, "_access");

Nores: (1) It is preferable that the user use pragma lncerfaceenformation for
this function~idi ..
(2) In the example above, the link name generated may be ",_access"
instead of "_accese" if your native C compiler prepends an underscore
to the specified link name.

3.&.1.6. Pragma No-..Suppress.

LNo..Suppress is a TeleGen2-efined pragtna that prevents the suppression of
checks within a particular scope. It can be used to override pragnia Suppress in
an enclosing scope, N4o..Suppress is particularly useful when you have a section of
code tha2E reiks upon predefined checks to execute correctly, but you need to
suppress checks in the rest of the compilation unit for performance reasons.

Pragma No..Suppress has the same syntax as pragma Suppress and may ",cur in
the same places in the source. The syntax is:

pragnia No-Stppress (<identifier> [,COIN = >] <name>]);

where <identiier> is the type of check you do not want to suppress (e.g.,

access.check: refer to LR.vI 11.7)

<name> is the name otf the object. type/subtype. task unit, generic unit. or
subprogram within which the check is not to be suppressed: <name> is up-
tional.

If neither Suppress nor No-.Suppress is present in a program. checks will not be
suppressed. You may override this default at the command level, by compiling the
Mie with the -i~nhibi( option and specifying with that option the type of checks you
want to suppress. For more information on -i(nhibic. refer to your TeleGen2
Qvemvieiv and, Comndt Sfamitan' document.
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If either Suppress or NoSuppres are present, the compiler uses the pragma that
applies to the specific check in order to determine whether that check is to be
made. If both Suppress and No..Suppress are present in the same scope. the prag-
ma declared last takes precedence, The presence of pragma Suppress or
NoSuppress in the source takes precedence over an -itnhibit option provided
during compilation.

3.8.1.7. Pragma PreserveJL-ayout.

The TeleGen2 compiler reorders record components to minimize gaps within
records. Pragrna Preierve-Lyout forces the compiler to maintain the Ada source
order of components of a given record type, thereby preventing the compiler from
performing this record layout optimization.

The syntax of this pragnia is:

Prgma Preserve. .,yout ( ON = > Record_'pe..Na me)

Preserve_-..yout must appear before any forcing occurrences of the record type
and must be in the same declarative part. package specification, or task
specification. This pragma can be applied to a record type that his been packed.
If Preserve._Layout is appled to a record type that has a rec". 1 representation
clause, the prag'na only applies to the components that do nc,; nave component
clauses. These components wil appear in Ada source order after the components
with component clauses.

3.8.1.8. Pragma Suppress-.AIt.

Suppress...-:Al is a TeleGen2-defined pragma that will suppress all checks in a
given scope. Pragma SuppressAll contains no arguments and can be placed in
the same scopes as pragma Suppress.

In the absence of pragma SuppressAll or any otner suppress pragma, the scope
which contains the pragma will have checking turned off. This pragma should be
used in a safe piece of time critical code to allow for better performance.

3.8.2. Implementation-Dependent Attributes.

3.8.2.1. 'Address and 'Offset.

These were discussed within 'he context of using machine code insertions, in the
Programming Guide chapter.

3.8.2.2. Extended Attributes for Scalar Types.

The e .tended attributes extend the concept behind the TexLIO atu ibutes 'Image.
'Value. and 'Width to give the user more power and tlexibility when displaying
values of scalars. Extended attributes differ in two respects from their predefined
counterparts:
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1. Extended attributes take more parameters and aow control of the for-
mat of the output string.

2. Extended attributes are defined for all scalar types. including fixed and
floating point types.

Extended versions of predefined attributes are provided for integer, enumeration.
floating point, and fixed point types:

Integer: 'ExtendecLImaze, 'ExtendecLValue, 'ExtendetLNidth
Enumeration: 'Extendedj.mate, 'ExtendedLValue. 'ExtendedcLidth
Floating Point: 'Ectended-1mage, 'Extended.Nialue, 'ExtendecLDigits
Fixed Point: 'Extended.1mage, 'ExtendedLValue. 'ExtendecLFore,

'Extended-4At

The extended attributes can be used without the overhead of including TcatJO in
the linked program. Below is an example that illustrates the difference between
instantiating TfexU-O.FloaUO.1 to convert a float value to a string and using
FloaETExtended-Jmnae:

with Texr-1.I;

function Conver.-To..String ( Fl. : Floatc ) return String is

Temp-Scr :String ( I .. 6 + F].oat'Digics );

package Flt.IO is new Text-..IO.Floa-IO (Floac);

begin

return Temp-Scr;

end Convert.To-String:

function Converr-o-t.Sing4oTex...( Fl. Float )return String is

begin

return F]oatrExrendec-Image ( Fl.)

end ConvertToStringNo.Tex...I:
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vith Text-1O, Convart_.To-String, Convert-To-String-o-Texr-!O;
procedure Shov-Difierenc-Conve= ions is

Value : Float :- 10.03376;

begin

Texr-IO.Pur--Line ( "Using the ConveattToString, the value of the variable
is : " & Conver-To-String ( Value ) );
Text-IO.PutLine ( "Using the Convert-To-StrndngNo-Tex-O, the value
is : " & Convert-To-Strng--4o-Text-IO ( Value ) );

end Show-Diffent Conversions;

3.8.2.2.1. Integer Attributes

'Extended_[maite

Usage:

XExtended_tmngelItenm.Width,Base.Based.SpaceJFJPositive)

Returns the image associated with Item as defined in TextO.IntegeriO. The
Te.xtIO definition states that the value of Item is an integer literal with no under-
lines, no exponent, no leading zeros (but a single zero for the zero value), and a
frinus si if negative. If the resulting sequence of characters to be output has
fewer than Width characters, leading spaces are first output to make up the
difference. (LRNM 14.3.7:10,14.3.7:11)

For a prefix X that is a discrete type or subtype; this attribute is a function that
may have more than one parameter. The parameter Item must be an integer
value. The resulting string is without underlines, leading zeros. or trailing spaces.
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Parameter Decriotk~ns:

Item The item for which you want the image; it is passed to the
function. Required

Width The minimum number of characters to be in the string that is
returned. If no width is specified, the default (0) is assumed.
Optiotwl

Base The base in which the image is to be displayed. If no base is
specified. the default (10) is assumed. Opdonal

Based An indication of whether you want the string returned to be in
base notation or not. If no preference is specified, the default
(false) is assumed. Opdonal

SpaceiLPositive An indication of whether or not the sign bit of a positive in-
teger is included in the string returned. If no preference is
specified, the default (false) is assumed. Optiotal

Exa moles:

Suppose the following subtype were declared:
subtype X is Integer Range -10..16;

Then the following would be true:
' xtended.Image(5) -
X' Ex=ended-Image (5,O) - "5"
X'ExtendedImage(5,2) - " 5"
X' ExendedLrnage(5,O,2) "10"
X'Extended-Image(5,4,2) is of 101"
X' Extended-Iage (5,O,2,True) - "2/1101#"
X'Extended-Image(5,O,30,,False) - "5"
X'Excende.d-Image(5,0,10,Fal.se,True) O" 5"
X'Exended-mage(-.,0,.10,False,False) - "-i"
X'Extended-mlage(-., O,0, False,True) - "-1."
X'Excended-Image(-1..,0,False,True) - "-1."
X'Extended-Image(-1,0,2.TrueTrue) - -2#1#1"
X'Extended-Image(- , 10.2,True,True) -211(1"

'Exten dedVa lue

t'sa,-e:

X'EstendelValue( Item

Returns the value associated with Item as defined in Text.O.Integer.O. The
Text..IO definition states that given a string. it reads in inteer value from the be-
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gininsg of the string. The value returned corresponds to the sequence input.
(LRM 14..7:14)

For a prefix X that is a discrete type or subtype, this attribute is a function with a
single parameter. The actual parameter Item must be of predefined t)pe string.
Any leading or trailing spaces in the string X are ignored. In the case where an
illegal string is passed, a Constraint..Error is raised.

Parameter Descriotion:

I Item A parmeter of the predefined type string; it is passed to the;
function. The type of the returned value is the base type X
Required

E.amples:

Suppose the following subtype were declared:
Subtype X is Xnteger Range -10..16;

Then the following would be true:
X'Exended.Value(-5") - 5
X'Extended-Value(" 5") 5
X'ExtenddValue("2 10111") - 5
X'Exended-Value(" -t") - -
X'Extended..Value(" -i") - -1-

'ExtendedWid th

Usae:

X'ExtendedWidth(Base.BasedSpaceJLPositive)

!'Ptiirns the width for subtype of X.

For a prefix X that is a discrete subtype: this attribute is a function that may have
multiple parameters. This attribute yields the maximum image length over all
values of the type or subtype X.
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Parameter Descriotions:

Base The base for which the width will be .alculated. If no base is
specified. the default (10) is assumed. Opdonal

ABased . An indication of whether the subrype is stated in based nota-

tion. If no value for based is specified. the default (false) is as-
sumed. Optional

Space.ILPositive An indication of whether or not the sip bit of a positive in-
teger is included in the string returned. If no preference is
specified, the default (false) is assumed. Optoul

Examrnles:

Suppose the following subtype were declared:

Subtype X is Integer Range -.0...6;

Then the following would be true:

X' Extended-lid-h - 3 -- 40"
X'Extended-dth(LO) 3 -O.100
X'ExcendedLidth(2) - 5 - "10000"
X'Extended-Width(10,True) - 7 - JlO#]O#"
X'E.xtended-Vidth(2,True) - 8 -"2#10000#"
X'Exttnded.Vidch(O,Fase,True) - 3 -* 16"
X'Extended.-Jidth(1OTrue,False) - 7 - -40#10#"
X'Extended.W.Ldh(10,True,True) 7 - "10#16#"
X'Extended-Width(2,True,True) - 9 - "2#10000#"
X'Extended-Width(2,Fa1se,True) - 6 -" 10000"

01MAY90 3-31



TeleGen2 Reference Information for UNIX/68K Hosts

3.8.2.2.2. Enumeration Type Attributes

txtended.-Im.we

'ExtenddJmage (tm idhUprae

Returts the image associated with Item as defined in TexULO.EnumerationiO.
The TexL1O definition states that eiven ain enumeration literal. it will output the
value of the enumeration literal (either an identifier or a character literal). The
character case parameter is ignored for character literals. (LRM 14.3.99)

For a prefix X that is a discrete type or subtype; this attribute is a function that
may have more that one parameter. The parameter Item must be an enumeration
value. The image of an enumeration value is the corresponding identifier, which
may have character case and return string width specified.

Parameter Deseriations:

Item The item for which you want the image: 4 is passed to the
function. Required

Width The minimnum number of characters to be in the string that)i
returned. If no width is specified the default (0) is assumed.
If the Width specified is larger than the image of Item, the re-
turn string is padded with trailing spaces. If the Widthl
specified is smaller than the iniage of Item. the default isas
sumed and the image of the enumeration v alue is output eom
pletely. Optional

Uppercase An indication of whether the returned string is in uppercase
characters. In the case of an enumeration type where the
enumeration literals are character literals. LUppercase is ig-
nored and the case specified by the type definition is taken. If
no preference is specified. the default (true) is assumed. Op-
tional
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E.amoles:

Suppose the following types were declared:
..pe X is (red, green, blue, purple);
t.e Y is ('a', '3', 'c', 'D');

Then the foowing would be true:

X'Exzended.-Imag^(red) M "RED"
XExzterdedI=age(red, 4) - "RED
X'Excended-1nage(red,2) 11 "RED"
X'Exended....age(redO,!alse) - "red"
X'Excended-Inage(red,10, falae) - "red
Y'Excended-lzage('a') - "' a I'

Y'Extended-Image('B') "'B'"
Y'Exended-I=age('a1,6) I "'a' "
Y'Excended-age('a',O,true) I "'a'"

S'E.vendedVailue

X!ExtendedValue(Item)
Returns the image associated with Item as defined in TextUO.Enumeration_.O.
The TextIO definition states that it reads an enumeration value from the begin-
ning of the given string and returns the value of the enumeration literal that
corresponds to the sequence input. (LRIM 14.3.9: 11)

For a prefLc X that is a discrete type or subtype; this attribute is a function with a
single parameter. The actual parameter Item must be of predefined type string.
Any leading or trailing spaces in the string X are ignored. In the case where an
illegal string is passed, a Constraint.Error is raised.
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Parameter Descriouons:

Item A parameter of the predefined type string; it is passed to the
function. The type of the returned value is the base t pe of X.,
Required

Examoles:

Suppose the following type were declared:

type X is (re., green, blue, purple);

Then the following would be true:

X'E.xtended-Value("red") - red
X'Extended-Value(" green") - green
X'Extended-Value(" Purple") - purple
X'Extended-Value(" GreEn 6) - green

'ExtendedLWidth

Usac~e:

MExtended_3Width

Returns the width for subtype of X.

For a prefix X that is a discrete type or subtype; this attribute is a function. This
attribute yields the maximum image length over all values of the enumeration type
or subt.pe X.

Parameter Descriotions:

There are no parameters to this function. This function returns the width of the
largest (width) enumeration literal in the enumeration type specified by X

Examples:

Suppose the Mollowing types were declared:

type X is (red, green, blue, purple);
type Z is (XL, X12, X123, X1234):

Then the followine wculd be true:

X'Extended..jidth 6 6 - "Puple,
Z' Extende...dth - 5 - X1234"
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3.8.2.2.3. Floating Point Attributes

'ExtendedIjage

Lsaie:

?Z ExtndeLimage(ltcm.Fore.Aft..Fxp,Base.lhased)

Returns the image asscciated with Item as defined in TextIO.FoaLjO. The
Text-JO definition states that it outputs the value of the parameter Item as a de.
cimal literal with the format defined by the other parameters. If the value is nega-
tive, a minus sign is included in the integer part of the value of Item. If Exp is 0,
the integer part of the output has as many digits as are needed to represent the in-
teger part of the value of Item or is zero if the value of Item has no integer part.
(LR.M 14.3.8:13, 143.3:15)

Item must be a Real value, The resulin string is without underlines or trailing
spaces.

Parameter Descritions:

Item The item for which you want the image: it is passed to the
I function. Required

Fore The minimum number ofcharacters for the integer part of the:
decimal representation in the return string. This includes a
minus sien if the value is neeative and the base with the 1#' if
based notation is specified. If the integer part to be output has
f wer characters than specified by Fore, leading spaces are
output first to make up the difference. If no Fore is specified,
the default value (2) Ls assumed. Optional

Aft The minimum number of decimal digits after the decimal
point to accommodate the precision desired. If the delta of
the type or subtype is greater than 0.1, then Aft is 1. If no Aft
is specified the default (X'Digits-I) is assumed. If based nota-
tion is specified, the trailing '#' is included in .ft. Optional

E'p The minimum number of digits in the exponent. The exponent
consists of a sign and the exponent. possibly with leading
zeros. If no Exp is specified. the default (3) is assumed. If
Exp is 0. no exponent is used. Opdonal

Base The base that the image is to be displayed in. If no base is
specified. the default ( 10) is assumed. Optional

Based An indication of whether you want the string returned to be in
based notation or not. It' no prelerence is specified. the de-
fault talse) is assumed. Opnawud
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Eca moles:

Suppose the taldowing type were declared:
type .1 is digits 5 range -10.0 .. 16,0;

Then the following would be true:
XlF-tende-mage(S.O) - 5.O000E+00"
X'Extended-1Z=ge(5. O,1) ,m "5.0000E+00"

. X'Extended-I=age(-5.0,1) - "-5.0000E+00"
X'Extended-I=age(5.0,2,0) " 5.OE+00"
X'Fxtended.-=age(5.0,2,0,O) -" 5.0"

T1Exended-=age(5.0,2,0,0,2) - "101.0"
XVExtende-I.age(5.0,2,0,0.2,T-ue) -"2(101.0#"

X'Extended-I=age(5.0,2,2,3,2,True) "201. 1#E+02"

'EIxtendedLValue

Usatze:

X'ExtendedVluc( Itemj

Returns the value associated with Item as defined in TextJ.O.RFoatO. The
Tex..O definition states that it skips any leading zeros, then reads a plus or
minus sign if present then reads the string according to the syntax of a real literal.
The return value is that which corresponds to the sequence input. (LRM 14.3.8:9,
14.3.8:10)

For a prefix X that is a discrete type or subtype; this attribute is a function with a
single parameter. The actual parameter Item must be of predefined type string.
Any leading or trailing spaces in the string X are ignored. In the case where an
illegal string is passed. a Constraint-Error is raised.

Parameter Descriotions:

Item A parameter of the predefined type string; it is passed to theI
function. The type of the returned value is the base type of the
input string. Required

Examoles:

Suppose the tbllowing type were declared:

cype X is digis 5 range -10.0 1. 16.0:

Then the followine would he true:

X'Extended-Vaue("5.0') 5.0
X'Extended_Value("0.5E1") = 5.0
X'Extended-Value("21.Of/E2") = 5.0
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'Extendd..Dicits

Usaee:

X'"Etended-DigitslBase)

Returns the number of digits using base in the mantissa of model numbers of the
subtype X.

Parameter Detcriotions:

Base The base that the subtype is defined in. It no base is specified,
the default (10) is assumed. Opdonal

Exa moles:

Suppose the following type were declared:

.rpe X is di-its 5 range -1.0.0 .. 1.6.0;

Then the following would be true:

X' ExendedDigti 5

3.8.2.2.4. Fixed Point Attributes

'Extended..Imace

Usace:

X' ExtendedImage(ItemFore,.AExp,Base.Based)

Returns the image associated with Item as defined in Tex..O.Fi.ted-IQ. The
TextJO definition states that it outputs the value of the parameter Item as a de-
cimal literal with the format defined by the other parameters. If the value is nega-
tive, a minus sign is included in the integer part of the value of Item. if Exp is 0,
the integer part of the output has as many digits as are needed to represent the in-
teger part of the value of Item or is zero if the value of Item has no integer part.
tLRM i4.S: 13. 14.3.8:15)

For a prefix X that is a discrete type or subtype: this ittribute is a function that
may have more than one paramt.ter. The parameter Item must he a Real value.
The resulting string is without underlines or trailing spaces.
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Parameter Descriorions:

Item The item for which you want the image: it is passed to the,'
function. Required

Fore The miimum number of characters for the integer part of the
decimal representation in the return string. This includes a
minus sign if the value is negative and the base with the '# if
based notation is specified. If the integer part to be output has
fewer characters than specified by Fore. leading spaces are
output first to make up the difference. If no Fore is specified,,
the default value (2) its assumed. Optiotul

Aft The minimum number of decimal digits after the decinal i
point to accommodate the precision desired. If the delta of
the type or subtype is greater than 0. 1. then Aft is 1. If no Aft
is specified, the default (XtDigits-1) is assumed. If based no-
tation is specified. the trailing W is included in Aft. Optional

Exp The minimum number of digits in the exponent; the exponent;
consists of a sign and the e.ponent. possibly with leading
zeros. If no Exp is specified. the default (3 ) is assumed. If
Exp is 0. no exponent is used. Optional

Base The base in which the image is to he displayed. If no base is
specified, the default (10) is assumed. Optional

Based An indication of whether you want the string returned to be in
based notation or not. If no preference is specified, the de-
fault (false) is assumed. Optional

Examoles:

Suppose the following type were declared:
type X is delta 0.1 range -10.0 .. 17.0;

Then the following would be true:
X'Extended-.mage(5.0) - " 5.00E+O0"
X'Exended-Image(5.O,I) - "5.OOE+O0"
X'Extended-Image(-5.O,1) - "1-5.OOE+O0"
X'Extended-1mage(5.0,2,O) - " 5.OE+O0"
X'Extended-Inage(5.0,2,0,0) W " 5.0"
X'Extended-Image(5.0,2,0.0.2) - "101 0"
X'Excended-Image(5.O,2.0,0.2,True) - "2#It.1.Oi,"
X'Extended-mage(5.0,2,2,3,2,True) - "2f11.1#E+02"
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tExtendeL-Value

Usace

XExtendecLValue( Inage)

Rewrns the .-adue associaited with Item as defined in TeiUO.FixedJQ. The
TevtJO definition states that it skips any leading zeros, reads a plus or minus sign
if presenr then reads the string according to the syntax of a real literal. The re-
turn %-Wue is that which corresponds to the sequence input. (LM[ MI.3S:%,
14.33S:10)

For a prefixc X that is a discrete type or subtype; this attribute is a function with a
single parameter. Th~e actual parameter UI must be of predefined type string.
Any leadingz -,railing sptces in the string X are ignored. In the case where an
illegal stringt is p .-sed. a ConstrainLError is raised.

Parameter Descriations:

Imace Parameter of the predefined type string. The type of the re-

turned value is the base type of the input string. Reqtdred

Examoles:

Suppose the following type were declared:
type X is delta 0.1 range -10.0 .. 17.0;

Then the following wvould be true,:
X IExcendecl.Va1ue "5.0oi) -5.0

XlExtendedLVailue("10.5E1") 5.0
X'Exrende&..Value(",2(#I.01/E2') -5.0

'ExendeL-Fore

Usnee:

:CE~xendedJore(Blase.Based)

Returns the minium number of characters required for the integer part of the
baised re-presentation of X.
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Parameter Descriotions:

Base The base in which the subtype is to be displayed. If no base is
specified. the default (10) is assumed. Opdon-al

Based An indication of whether you want the string returned to be in 1
based notation or not. If no preference is specified. the de- I
fault (false) is assumed. Opdonal

Examoles:

Suppose the following type were declared:
type X is delt:a 0.1 range -10.0 .. 17.1;

Then the following would be true:
XEztended-Fore - 3 -- "-10"
XlExtendedFore(2) - 6 -- " 10003."

'Extended_.ft

Usanee:

XExtendeLAft(BaseBased)

Returns the minimum number of characters required for the fractional part of the
based represenwtion of X.

Parameter Descrittions:

Base The base in which the subvtype is to be displayed. If no base is
specified, the default (0) is assumed. Opdonal

Based An indication of whether you want the string returned to be in
based notation or not. It no preference is specified, the de-
fault (false) is assumed. Opdonal

Supposc the following type were declared:
type X is delta 0.1 range -10.0 .. 17.1;

Then the followintg would be true:

L"OExtendedAft - I - ""fro 0. )
X'Excended.Aft(2) - 4 -"001"fromt2#0.V001#
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3.8.3. Package System.

The current specification of package cvstem is provided below.

with Unchecked Conversion;

package System is

- GUSTOHIZABLE VALUES

type Name is (TeleGen2);

SystemName : constant name :- TeleGen2;

Memory Size : constant :- (2 ** 31) -1; --Available memory, in storage units
Tick : constant :- 2.0 / 100.0; --Basic clock rate, in seconds

t:-Ve TaskData is --Adaptation specific cuscomization for task objects
record

null:
end record;

-- NON-CUSTOMIZABLE, IMPLEMENTATION-DEPENDENT VALUES

- See Table 3-2fortzhe vahes for autdbiaes of
- ipes Flooar ad Lg.-.Floar

StorageUnit : constant :-8;
Hin-Int : constant : -(2 ** 31);
Max Inc : constant :- (2 *k 31) - 1;
MaxDigits : constant :-15;
Max Mantissa : constant :-31;
Fine-Delta : constant :- 1.0 / (2 ** MaxMantissa);

subtype Priority is Integer Range 0 .. 63;

-- ADDRESS TYPE SUPPORT

type Memory is private;
type Address is access Memory;

-- Ensures compatibility between addresses and access types.
-- Also provides implicit NULL initial value.
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Null Address: constant Address :- null;

-- Initial value for any Address object

type Address-Value is range -(2*3l).,(2**3t)-l;

-- A numeric representation of logical addresses for use in address clauses

Hex 80000000 : constant AddressValue :- - 16#80000000#;
Hex 90000000 : constant Address-Value :- - 16#70000000;
HexAO000000 : constant Address Value :- - 16#60000000#;
Hex 30000000 : constant Address Value 6 - #6j50000000#;
Hex GOOOOOOO : constant Address-Value :- - 16#40000000#;
HexDO0000000 : constant Address Value :- - 16#30000000#;
Hex EO000000 : constant Address Value :- - 16#20000000#1;
HexFOOOOOOO : constant Address-Value :- - 16#10000000#;

-- Define numeric offsets to aid in Address calculations
Example:

-- for Hardware use at Location (Hex FOOOOOOO + 16#2345678#);

function Location is new Unchecked Conversion (AddressValue, Address);

-- May be used in address clauses:

-- Object: Some Type;

-- for Object use at Location (16#4000#);

function Label (Name: String) return Address;
pragma Interface (META, Label);

-The 'LABEL raeca-function allows a link name to be specified as address
for an imported object in an address clause:

Object: Some.Type;
-- for Object use at Label("CBJECT$$LINK NAXE"):

-- System.Label returns Null-Address for non-literal parameters.

- ERROR REPORTING SUPPORT

procedure Report-Error:
pragma Interface (Assembly, ReportError);
pragma InterfaceInformation (ReportError, "REPORTERROR");
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-- Report Error can only be called in an excepcion handler and provides
- - an exception traceback like tracebacki provided for unhandled
- - exceptions

-- CALL SUPPORT

type Subprogram-Value IS
record

Proc addr : Address;
Parent frame : Address;

end record;

Value returned by the i=plemencazion-defined 'Subprogram Value
' -- attribute. The attribute is not defined for subprograms with

parameters, or functions.

private
type Memory is
record

null;
end record;

end Syztem;

3.8.3.1. System.Label

The Svstem.Label meta-function is provided to allow users to address objects by a
linker-recognized label name. This function takes a single string lHteral as a
parameter and returns a value of System.Address. The function simply returns
the run-time address of the appropriate resolved link name. the prinary purpose
being to address objects created and referenced from other languages.

When used in an address clause. System.Label indicates that the Ada ob-
ject or subprogram is to be referenced by a label name. The actual ob-
ject must be created in some other unit (normally by another language),
and this capability simply allows the user to import that object and refer-
ence it in Ada.

" When used in an e'pression. System.Label provides the link rime ad-
dress of any nane: a name that rniuht be for an object a subpi o-ram,
etc.
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3.8,3.2. System.ReportError

Report.Error can only be called from within an e.xception handler. This routine
displays the normal exception traceback information to standard output. It is
essentially the same traceback that could be obtained if the exception were unhan-
died and propagated out of the program, but the user may want to handle the ex-
ception and still diplay this information. The user may also want to use this capa-
bility in a user handler at the end of a task (since those exceptions will not be pro-
pagated to the main program). Note that the user can also get this capability for
all tasks using the -X binder switch.

For details on the output, see the progamming guide chapter in this volume, sec-
tion "Exception Handling."
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